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DECLARATI ON FOCR RECORD OF DECI SI ON AMENDIVENT
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Gary, Indiana

STATEMENT OF BASI S AND PURPGCSE

Thi s deci si on docunent presents a description of an anendnent to the selected renedial action for Mdco |
devel oped in accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA), as anended by the Superfund Amendnents and Reauthorization Act of 1986 (SARA), and to the extent
possi bl e the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision docunent
anmends the Record of Decision dated June 30, 1989.

This decision is based on the contents of the adm nistrative record for the Mdco | site. The attached index
identifies the itens which conprise the admnistrative record for this Record of Decision Arendnent.

The State of Indiana concurs in this amendnent to the remedy selection by US. EPA for the Mdco | site.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in the Record of Decision (ROD) Arendnent, may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY (AS ANMENDED)

The primary reasons for amending the selected remedy at Mdco | relate to: 1) a change in the nethod for
determ ning how much soil will be treated; 2) further definition of the degree of treatment of contaninated
ground water that EPA will require prior to deep well injection including a proposal to

delist the extracted ground water (the ground water contains |isted hazardous wastes as defined in the
Resour ce Conservation and Recovery Act) through this Record of Decision Arendment provided that the extracted
ground water is treated to neet specified maxi num all owabl e concentrati ons (MACs) prior to disposing of the
extracted ground water by deep well injection.

The sel ected renedi al action includes:

- On-site treatnent of a mnimum of approximately 5,200 cubic yards of contam nated soil and waste
materi al, and possibly nore dependent upon the results of further sanpling, by soil vapor extraction
and in-situ solidification/stabilization.

- Excavation and on-site solidification/stabilization of contam nated sedi ments fromthe surroundi ng
wet | ands.

- Installation and operation of a ground water punping systemto intercept contam nated ground water from
the site. Contingency nmeasures have been added in case it is technically inpracticable from an
engi neering perspective to meet the ground water cleanup action |evels.

- Installation and operation of a treatnment system (as required) to renove hazardous substances fromthe
extracted ground water, and deep well injection of the extracted ground water follow ng any required
treatment. Ground water treatnent will be required to the extent necessary to attai n maxi num al | owabl e
concentrati ons (MACs), which are levels equivalent to those required for delisting a hazardous waste
under the Resource Conservation and Recovery Act (RCRA). Treatnent beyond the MACs will be required
under certain conditions if either the Lower Eau Claire or Munt Sinon Formation (which are nore than
approxi mately 1800 feet bel ow the surface of the site) is an underground source of drinking water
(USDW as defined in 40 CFR 144.3. Alternatively, the ground water could be treated to renove hazardous
substances foll owed by reinjection of the ground water into the Calumet aquifer in a manner that wll
prevent spreading of the salt plune.

- Construction of a cover over the entire site that is consistent with the closure requirenent under
Subtitle C of RCRA



- Restriction of site access, and deed restrictions.
- Long termnonitoring and mai nt enance

The ground water treatnent or underground injection portions of the renedial action may be conbined with the
remedi al action for Mdco Il. For exanple, the ground water fromMdco | may be transported to Mdco Il for
treatment or injection, or vice versa. |In these cases, the conbined treatment or injection shall constitute
an on-site action, for purposes of the Of-site Policy and conpliance with applicable or relevant and
appropriate standards

DECLARATI ON

The sel ected remedy, as nodified herein, and including the contingency neasures in case EPA deternines that
it is technically inpracticable to neet the ground water cleanup action levels, is protective of human health
and the environnent, and is cost effective. The selected renmedy al so attains Federal and State requirenents
that are applicable or relevant and appropriate to this renedial action, except that some primary Mximm
Contami nant Levels will be waived for portions of the Calunet aquifer, provided that it is denonstrated that
it is technically inpracticable froman engineering perspective to attain these standards and appropriate
conti ngency neasures are inplenented.

This remedy satisfies the statutory preference for renmedies that enploy treatment that reduces toxicity,
nmobility or volume as a principal elenent, and utilizes permanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable

Because this remedy will result in hazardous substances renmai ning on-site, pursuant to Section 121 (c¢) of
CERCLA, a review will be conducted at the site within five years after commencenent of the renedial action
and at least every five years thereafter to ensure that the renedy continues to provide adequate protection
of human health and the environnent.

SUMVARY FOR RECORD OF DECI SI ON AMENDIVENT
M DCO |, GARY, | NDI ANA

I. | NTRODUCTION (for nore detailed information on the site location, site description, and the site history,
enforcenent activities and community relations prior to June 30, 1989 refer to the Record of Decision (ROD)
signed on June 30, 1989, Sections |-111)

M dco | operations were prinmarily conducted on an approximately four acre area at 7400 W 15th Avenue (see
Figures 1 and 2) from approximately 1973 through 1979. (perations included storage and di sposal of thousands
of druns and a nunber of tanks of chem cal wastes on the site. Many of these wastes were fromthe paint

i ndustry, and nany contai ned hazardous substances. During the operations, wastes were dunped and spilled onto
and into the ground at the site. Alarge fire in Decenber 1976 destroyed t housands of drums containing
chemcals on the site, and resulted in additional spillage of chemcals onto the site

The United States Environmental Protection Agency (EPA) installed a fence around the site in 1981, and

conpl eted a renoval action in 1982 that included renmoval of all surface wastes including thousands of druns
of chemi cal wastes and a nunmber of tanks containing chem cal wastes. In addition, the top six inches to one
foot of contam nated soil was renmoved and a clay cover placed over nuch of the site. The contaninated ground
wat er, and subsurface soil and debris below the soils excavated were not addressed in the renoval action

A Renedi al Investigation/Feasibility Study (RI/FS) was conpleted by a group of potentially responsible
parties (PRPs) (generally PRPs are entities who owned or operated Mdco | or sent or transported hazardous
substances to the Mdco | site) under EPA oversight from 1985 to 1989. The | ndi ana Departnent of

Envi ronment al Managemnent (1 DEM al so participated in oversight of the RI/FS. The R showed that portions of

the subsurface soils, including natural soils and fill material, located within the area outlined in Figure 2
are highly contam nated by a | arge nunber of hazardous substances (including volatile organic conmpounds
(VCCs), semvol atile organic conpounds, PCBs, netals and cyanide). The fill material consists of sandy soil,

granul ar material, and sone cinders and gravel mxed with a lot of cultural debris including crushed druns,
pai nt waste, wood, concrete, bricks, and other materials. Gound water below the site is highly contani nated
with VOCs, semivolatile organic conpounds, netals and cyanide, but at the tine of sanpling the contam nated
ground water did not extend very far fromthe site cover boundaries outlined in Figure 2. Some surface

sedi ments have al so been contaninated. Sone of the ground water affected by the Mdco | operations is highly



sal i ne.

After preparing a Proposed Plan and considering public comments, EPA selected the final renedial actions for
the site in the Record of Decision (ROD) signed on June 30, 1989. |DEMconcurred in the selected renedy.
The final renedial actions were to address the renaining contam nation at the site including contam nated
subsurface soil, contaninated ground water and contam nated surface sedinents. The major conponents of the
remedy selected by EPA in the 1989 ROD i ncl uded:

- On-site treatnent of an estimated 12,400 cubic yards of contam nated soil and waste naterial by a
conbi nati on of vapor extraction (SVE) and solidification/stabilization (S/S) followed by on-site
deposition of the solidified material.

- Excavation and on-site S/'S of approximately 1200 cubic yards of contaninated sedi nents from surrounding
wet | ands.

- Installation and operation of a ground water punping systemto intercept contam nated ground water from
the site.

- Installation and operation of a deep, dass |, underground injection well for disposal of the
contam nated ground water; or if a no-mgration petition is not approved by EPA treatnent of
contam nated ground water to renove hazardous substances foll owed by deep well injection; or treatnent

of the contaninated ground water to renove hazardous substances followed by reinjection of the ground
water into the Calunet aquifer in a manner that would prevent spreading of the salt plune.

- Installation of a final site cover, access restrictions, deed restrictions, and nonitoring.

EPA with participation by | DEM conducted a 120 day negotiation period with the PRPs from May until Septenber
1989, but no agreenent was reached. In Novenber 1989, EPA issued a Unilateral Administrative Order to a group
of PRPs requiring themto inplement the renedial action called for in the ROD. This O der becane effective on
Decenber 29, 1989. However, the PRPs did not agree to inplement the Order without addition of conditions
that were unacceptable to EPA. On January 8, 1990, the United States filed an Anended Conpl ai nt seeking to
enforce the Unilateral Administrative Oder, as well as to recover EPA s response costs, punitive danages,
and fines.

In 1991, EPA determined that the arsenic data fromthe Mdco | Renedial |nvestigation was |argely unusable
because of an interference by high concentrations of alumnumin nmany of the sanples (see Section IIl).
Because arsenic was an inportant factor in determning the extent of soil treatment by S/S at Mdco |, EPA
consi dered the new i nfornation on the arsenic data to be fundanental new information. EPA has therefore
reconsidered the 1989 ROD s provisions relating to the extent of soil treatnment by S/S, and has at the same
tinme in this ROD Arendnent applied new Agency regul ations (e.g. the revised NCP issued March 8, 1990, 40 CFR
300.430(a)(iii) "(A) EPA expects to use treatnment to address the principal threats posed by the site wherever
practicable..... (B) EPA expects to use engineering controls such as contai nment for waste that poses a
relatively low long-termthreat....") dealing with the extent of soil treatment at Superfund sites. This ROD
Anendnent al so provides further detail regarding the inplenentati on of various other conponents of thel989
ROD. The revisions to the 1989 ROD are discussed in nore detail later in this

docurent .

EPA, IDEM and a group of PRPs have since reached a proposed settlenment consistent with this ROD Arendnent.
This settlenent has been enbodied in a Consent Decree that is being submtted for public comment concurrently
with this proposed ROD Anendnent. A detailed Statenment of Wirk that would i npl enent the renmedial action that
is the subject of the ROD Anrendrment is incorporated in the Consent Decree that is being | odged with the
Federal District Court in Hammond, Indiana for public comment. This ROD Anendnent

incorporates the el ements of the proposed renedial action, as well as providing updated i nfornati on on the
site.

The remedy selected in this ROD Anendnent includes the foll owing maj or conponents:

- n-site treatnent of a mninmumof approximately 5,200 cubic yards of contam nated soil and waste
material, and possibly nore dependent upon the results of further sanpling, by SVE and in-situ S/ S.

- Excavation and on-site S/'S of contanmi nated sediments fromthe surroundi ng wetl ands.



- Installation and operation of a ground water punping systemto intercept contam nated ground water from
the site. Contingency neasures shall be inplemented in case it is determned that it is technically
i mpracticable froman engi neering perspective to attain the ground water cleanup action |evel.

- Installation and operation of a treatment system (as required) to renove hazardous substances fromthe
extracted ground water, and deep well injection of the extracted ground water follow ng any required
treatment. Gound water treatnent will be required to the extent necessary to attain maxi num al | owabl e
concentrati ons (MACs), which are levels equivalent to those required for delisting a hazardous waste
under the Resource Conservation and Recovery Act (RCRA). Treatnent beyond the MACs will be required
under certain conditions if either the Lower Eau Claire or Munt Sinon Formation (which are nore than
approxi mately 1800 feet bel ow the surface of the site) is an underground source of drinking water
(USDW as defined in 40 CFR 144.3. Alternatively, the ground water could be treated to renove hazardous
subst ances foll owed by reinjection of the ground water into the Calumet aquifer in a manner that will
prevent spreading of the salt plume. See Section V.A of this ROD Arendnment Summary.

- Construction of a cover over the entire site that is consistent with the closure requirenent under
Subtitle C of RCRA, access restriction, deed restrictions, and nonitoring.

The ROD Arendnent is simlar to the 1989 ROD to the extent that it utilizes the sanme renedial technol ogies
for soil and ground water renediation (ie. soil solidification/stabilization, soil vapor extraction, ground
wat er extraction, treatment and deep well injection, and final site cover). The ROD Anendnent utilizes
different methods fromthe 1989 ROD for determ ning the amount of soil that must be treated, further defines
the requirenents for an effective site cover over soils with |ow levels of contanination that are not being

treated, and further defines the requirenents for treatnent of ground water prior to deep well injection. It
is expected that less soil and ground water treatnent (see Section V.A) will be required under the ROD
Anendnent. In spite of this, the ROD Anendnent achieves a level of protection of public health and the

environnent that is not considered significantly different fromwhat woul d have been achi eved by the 1989
ROD. The ROD Arendnent's provi sions provide such protection by providing for treatment of principal threats
(that is the highly contam nated soils) and nmandating an effective site cover over untreated soils that pose
arelatively lowlong-termthreat. The site cover will substantially reduce the threat fromthe soils
presenting a relatively low longtermthreat: for the direct contact threat by covering the soil with a five
foot thick cover; and for the threat of further ground water contami nation fromthe soils above the water
table by reducing infiltration through the soils and production of |eachate. To maintain its effectiveness,
the site cover and solidified/stabilized material will have to be nonitored and mai ntai ned.

In contrast, the 1989 RCD provided for treatnent of soils posing a relatively lowlong-termthreat by SVE and
S/'S. This nmay have resulted in pernmanent treatment of some additional contam nants and woul d have resulted
in a reduction of |eaching and control of the direct contact threat by the treatment and a cover. However,
in spite of this additional treatnent, unrestricted future usage of the site would not have been all owed
because | ong term mai nt enance and nonitoring of the solidified/stabilized material and the cover woul d have
been required. Any reduction in protectiveness fromthe change in the ROD Arendnent’'s soil treatnent action
levels (see Section V.C) fromthe 1989 ROD s soil cleanup action |levels (see Section |V)

are conpensated for by taking into account the risk reducing effect fromthe site cover over untreated soils
posing low |l evel threats. The ROD Anendrent includes new requirements for the final site cover to ensure its
ef fectiveness. Because the risk reduction and reduction in toxicity or nmobility of the additional treatnent
required in Alternative 8 conpared to Alternative 10 is small, it is not considered to be cost effective
conpared to Alternative 10.

A Proposed Pl an has been prepared that briefly describes the renedial alternatives anal yzed by EPA, proposes
the revised alternative, and summari zes the information relied upon to select this alternative. This
proposed ROD Anendnent as well as the Proposed Plan will be subject to a public notice, public coment
period, and the opportunity for a public neeting, in accordance with the requirenments of 40 CFR 300. 435(c).
In addition, the ROD Anmendnent and supporting information will be nade available to the public in the

Adm ni strative Record for this action.

Il1.  PURPCSE CF RCD AMENDVENT

The maj or purpose of this ROD Anendnent is to nodify the 1989 ROD s provisions relating to the extent of soil
treatnment by S/'S, as a result of newinformation on the arsenic data. At the sane tine, the ROD Anendnent
applies new EPA regul ations (e.g. the revised NCP i ssued March 8, 1990, 40 CFR 300.430(a)(iii) "(A) EPA
expects to use treatnment to address the principal threats posed by the site wherever practicable.... (B) EPA
expects to use engineering controls, such as containnent for waste that



poses a relatively lowlong-termthreat....") dealing with the extent of soil treatnent at Superfund sites.

This ROD Arendnent provides for direct treatnment of soils at what are believed to be the nore highly

contam nated areas of the site, which are the source of the principal threats to ground water, air and dernal
contact. Large volumes of soils presenting a relatively lowlong-termthreat will not be treated since (in
the context of the conditions at this site) the threats fromsuch soils can be reliably controlled using an
effective site cover.

A m ni mum of approxinmately 5,200 cubic yards (depicted in Figure 2) will be treated wi thout further sanpling,
and additional anounts nmay have to be treated depending upon the results of further sanpling.

The action levels for additional soil treatnent outside of the areas outlined in Figure 2 are as foll ows:

currul ative lifetime carcinogenic risk =5 X 10[-4]
currul ati ve chroni c non-carcinogenic risk index = 5.0
| ead concentration (ng/kg) = 1000

These action levels were selected taking into account treatnment of the mininmumarea for treanent identified
in Figure 2, site characteristics and hazardous substances, and current EPA regul ations, policies, and

gui dance. The cover will be over the entire site and will be consistent with RCRA

Subtitle C closure requirenents. The extent and quality of the site cover under the 1989 ROD was | eft open
(dependi ng upon the success of the treatment).

Anot her purpose of this RCD Anendnent is to further define the requirements for treatnent prior to deep well
injection of the extracted ground water, including a proposal to delist extracted ground water (followi ng
treatnment as required) neeting specified naxi rum al |l onabl e concentrations (MACs) in accordance with "A Quide
To Delisting of RCRA Wastes For Superfund Renedi al Responses" (Septenber 1990) so that the ground water can
be injected into the | ower Muunt Sinon formation in conpliance with the requirenents of RCRA and the

Under ground | njection Control Program (see Section V.A for further explanation of MACs). In effect,
treatnment to the MACs woul d take the place of the 1989 ROD s requirement of treatnent to RCRA Land Di sposal
Restriction (LDR) treatnment standards prior to the deep well injection. Treatment beyond the MACs will be

required under certain conditions (see Section V.A) if either the Lower Eau Claire or Munt Sinmon Fornmation
(which are nore than approxi mately 1800 feet bel ow the surface of the site) is an underground source of
drinking water (USDW as defined in 40 CFR 144. 3.

This ROD Anmendnent al so further defines the renedial action as follows:

definition of phases and sequencing for ground water and soil treatment;

further definition of perfornmance standards for S/'S;

a decision that the in-situ S/S option allowed in the 1989 ROD will be inplenented rather than the excavation
opti on;

a decision that the option of deep well injection without prior treatnent, which would require EPA approval
of a no-mgration petition will no |onger be considered (Alternative 7);

conti ngency measures have been added in case it is technically inpracticable to attain the ground water
cl eanup action |evels;

further definition of construction requirenments for the site cover;

a deternmination that air emssions during in-situ S/S and during SVE conducted with the in-situ S/'S equi prent
shall be controlled by carbon adsorption or by another technology that is equally effective;

a determination that in addition to the above if curmulative air em ssions fromall operations other than
excavation at the Facility exceed 3 pounds per hour, carbon adsorption or another technology that is equally
effective shall be used in the ground water treatnent systemand all SVE

further definition of actions that will be taken to conply with the requirenments for protection of wetlands
in Executive Order 11990 and Section 404 of the Cean Water Act.



This ROD Arendnent al so provi des updated inforrmation on the site in the foll owing section

111, SITE CHARACTERI STI CS AND SUMVARY OF RISKS (this Section updates infornmation on site characteristics
and risk in Sections V and VI of the 1989 ROD)

Sorre new i nformation has been obtained regarding Mdco I, and new conditions have occurred on the site since
the 1989 ROD was signed. This new information and new conditions are reported in this portion of the ROD
Arendnent .

Subsequent to conpletion of the 1989 ROD, EPA becanme aware that the arsenic concentrations reported for sone
soil and sedinent sanples in Mdco | the Renedial Investigation, could be inflated due to an anal ytica
interference fromhigh al um num concentrations in these sanples. This was significant because any arsenic
concentrations exceedi ng background woul d exceed the 1 X10[-6] carcinogenic risk |evel and require soi
treatment by SVE and S/'S under the 1989 ROD. |In response, EPA investigated this concern and

deternined that the higher arsenic soil concentrations reported in the Rl were unreliable. As a result the
actual extent of soil treatnment by SVE and S/S required in the 1989 ROD woul d |ikely have been considerably
less than estimated in the Feasibility Study dated February 1989

Froman EPA audit of some of the soil data, EPA determined that the arsenic measurenents in soil sanples with
al umi num concentrations greater than 10,000 ng/ kg shoul d be consi dered unusabl e because an adequate
background correction for the alum numinterference was not applied. At Mdco |, three soil boring sanples
(all within the fenced area outlined in Figure 2), three test pit sanples and ten surface sedi nent sanples
exceeded al um num concentrations of 10,000 ng/kg. These sanples generally had the highest arsenic results.
See also Section Il of the Mdco Il Summary for Record of Decision Arendnent for nore information on the
validity of the arsenic data

If the arsenic values in the soil sanples with alum num concentrations greater than 10,000 ng/ kg are excl uded
fromthe risk calculations, the estimated averaged, site-wide, lifetine, cunulative, carcinogenic risk due to
ingestion of soils using the future devel opnent scenario decreases from6.8 X 10[-5], as reported in the 1989
ROD, to 5.9 X 10[-5] (Table 4-22 of the Addendumto Public Comrent Feasibility Study, February 10, 1989).

The noncarci nogeni c risk index for exposure to soils would not change fromthe nunber reported in the 1989
ROD. The revised soil risks without arsenic were taken into account in determning the mninmumareas for S/'S
defined in Section V.C, and Figure 2 of this ROD Arendnent.

The 1989 ROD provided for excavation and treatnent of contam nated sedinents that were outside the fenced
portion of the site. Unfortunately since the tinme when the 1989 ROD was signed, sone of the sediment areas
that had been designated for excavation have been filled in. EPA has initiated actions to identify the party
or parties responsible for this filling and to deternine whether it is an ongoing action

To update the risk assessment cal cul ati on procedures for soil risks, EPA asked Pl anni ng Research Corporation
(PRC) to conduct additional risk calculations using the data fromthe Mdco | Renedial Investigation. The
risks reported in the 1989 ROD did not include dermal contact or inhalation nodes of exposure to the soils.
The results of PRC s calculation are presented in a letter report dated June 21, 1991. The risks were

cal cul ated using the average soil concentrations in sanples fromtest pits dug into

what was suspected to be the nost contaninated areas of the site during the Remedial |nvestigation, and using
a dernal contact and inhal ati on nmode of exposure as well as the ingestion node of exposure used in the
Remedi al Investigation. It was assuned that a home with a basement would be built on the site and that as a
result the residents would be exposed to soil gas fromthe site. Very high carcinogenic risks to on-site
residents were cal cul ated due to inhal ati on exposures to volatile organic conpounds including: nethylene
chloride (risk = 1.9); trichloroethylene (risk = 0.23); and benzene (risk = 0.019). Very high
non-carcinogenic risks to on-site residents were al so cal cul ated due to inhalation exposures to volatile
organi ¢ conpounds including: methylene chloride (risk index = 290); 2butanone (risk index = 68); and tol uene
(risk index = 6000). Not including arsenic or the inhalation node of exposure, the calculations indicate a
cumul ative carcinogenic risk fromthe dernal contact and ingestion nodes of exposure to be 8 X 10[-4]; and

t he cumul ati ve non-carcinogenic risk index to be 7.5. The calculations indicate a cumrul ative carci nogeni c
risk to hypothetical construction workers to be 5.8 X 10[-6], and a cumul ati ve non-carci nogeni c risk index
of4.2. These revised risk calculations provide further support of EPA' s remedial action decisions for the
Mdco | site.

Since the 1989 ROD was conpleted, the United States Fish and Wldlife Service (F&W conpleted a report
entitled: "Summary Addendum Report for the Mdco I, Mdco Il, and Ninth Avenue Dunp Hazardous Waste Sites in
Gary, Lake County, Indiana", Septenber 1990. |In this report, F&Wconcluded that "the various contani nated



habitats/nedia at Mdco |, Mdco Il, and the 9th Avenue Dunp sites present a threat to fish and wildlife
resources utilizing or exposed to them" This additional docunentation provides further support of EPA' s
remedi al action decisions for the Mdco | site.

1'V. DESCRIPTION OF THE REMEDY SELECTED I N THE 1989 ROD (ALTERNATI VE 8): GROUND WATER PUWPI NG TREATMENT AND
DEEP WELL I NJECTION WTH SO L VAPCR EXTRACTI ON AND SOLI DI FI CATI ON STABI LI ZATI ON

The remedy selected in the 1989 ROD (Alternative 7 or 8) conbined either ground water Al ternative 4A
(Alternative 7) or 4B (Alternative 8), with soil treatnent Alternative S5E. Inplenentation of Alternative 7
was contingent upon EPA approval of a no-migration petition pursuant to 40 CFR 268.6 and 40 CFR 148 Subpart
C. After the ROD was approved, EPA obtained information fromreview of the Inland Steel and U S. Steel
no-migration petitions that indicated that it is very unlikely that a no-mgration petition would be
approved for deep well injection at the Mdco | site. Therefore, the subsequent discussion uses only
Alternative 8.

Alternative 8 included installation and operation of ground water extraction wells to intercept the

contam nated ground water that exceeds the ground water cleanup action levels (CALs) identified in Section X
of the 1989 ROD, and installation of a dass | hazardous waste underground injection well into the Munt
Sinmon formati on for disposal of the highly saline wastewater.

The extracted ground water was to have been treated to renove hazardous substances to the extent required by
EPA prior to the deep well injection. Wiile the extent of treatment that would be required by EPA was not
fully defined, it was anticipated that this would at |east require neeting Land D sposal Restriction (LDR
treatnent standards for |isted hazardous waste categories FO01l, F002, F003, FO005, FO007, FO08, F009. This was
anticipated to require treatnment of the extracted ground water by air stripping and carbon adsorption.
However, Alternative 8 included provisions for treating to drinking water standards if required in order to
gai n approval of the deep well injection. Treating to drinking water standards was anticipated to require
netals precipitation, and cyanide oxidation in addition to the air stripping and carbon adsorption.

In the 1989 RCD, no nention was made of delisting the ground water because at that tine no gui dance was
avail able on the level of treatnment required to delist ground water. |t was anticipated that delisting the
ground water would require nore stringent treatment than meeting the LDR treatnent standards.

Anot her option that was all owed under Alternative 8 was treatnent of the hazardous substances fol |l owed by
reinjection of the treated ground water back into the Calumet aquifer in a manner that would not spread the
salt plunme in the Calunet aquifer. The punp, treatnent and injection systemwould be operated until ground
water CALs are attained in the Calunmet aquifer.

Cont anmi nat ed subsurface soils |ocated above the water table were to have been treated by soil vapor
extraction (SVE) and solidification/stabilization (S/S). In addition, S/S would be conducted on highly
contam nated materials below the water table that could be handled by | ocalized dewatering. Contam nated
soils below the water table that were not treated would be slowly renediated by the ground water extraction
system through ground water flushing. At the end of the action, all soils |ocated above the water table
exceeding the soil CALs (Section X of the 1989 ROD) had to be treated by SVE and S/S. The soil CALs were
based on contani nant concentrations that would allow for unrestricted future usage of the site, and were
defined as foll ows:

curul ative lifetime carcinogenic risk =1 X 10[ - 6]
currul ati ve chroni ¢ non-carci nogeni c i ndex 1.0

Under Alternative 8, the S/S of the subsurface soils could have been conducted either by excavation foll owed
by S/S, or by in-situ S/S. |f the excavation option was used, then SVE was required to be conducted before
the S/'S operation to an extent required to achieve the air emission criteria defined in Section X of the 1989
ROD, and to attain LDR treatnent standards. SVE was required prior to in-situ S/S to the extent necessary to
achieve the air emssions criteria in Section X of the 1989 ROD, to assure that | eachate fromthe solidified
mass woul d not cause exceedance of the ground water CALs, and to allow S/S to proceed successfully.

Sedinents in the areas shown in Figure 3, would be excavated and treated on-site by S/S along with the
contam nated soils.

Following the SIS, the area treated by S/S would be covered to neet the requirements of RCRAif the
excavation and S/'S option was used, otherwise the quality of the site cover woul d depend on the success of



the S/'S operation. Ground water use restrictions, access restrictions and long termnonitoring were al so
required.

V. DESCRI PTI ON OF NEW ALTERNATI VE ( ALTERNATI VE 10): GROUND WATER PUWPI NG TREATMENT AND DEEP WELL | NJECTI ON
WTH SO L VAPOR EXTRACTI ON AND SCLI DI FI CATI ON/ STABI LI ZATI ON

A, Gound Water Punping, Treatnent and Di sposal

Like Alternative 8 in the 1989 ROD, the new Al ternative 10 includes installation and operation of a ground
wat er extraction systemto intercept the contanmi nated ground water that exceeds the ground water CALs, and
installation of a deep underground injection well for disposal of the ground water. As stated before,
Alternative 10 proposes to delist extracted ground water by meeting specified nmaxi mum al | owabl e
concentrations (MACs) in accordance with "A Guide To Delisting of RCRA Wastes For Superfund Renedi al
Responses"” (Septenber 1990) so that the ground water can be injected into the | ower Munt Sinmon formation in
conpliance with the requirenments of RCRA and the Underground Injection Control Program Al though the 1989 RCD
did not nention delisting of the ground water, it is probable that this sane delisting procedure woul d have
been used under Alternative 8, because Alternative 8 was worded broadly enough to allow this procedure, for
the same reasons that it is now being proposed for Alternative 10.

The MACs are defined bel ow. For purposes of conpliance with RCRA, treatnent to the MACs woul d take the place
of the 1989 ROD s requirenent of treatment to RCRA LDR treatment standards prior to the deep well injection.

In accordance with the delisting guidance, a Superfund waste can be delisted if it attains or is treated to
attain levels that will not cause exceedance of health based |evels (HBLs) used for delisting decisions at a
hypot hetical receptor well using generic assunptions and an appropriate ground water transport nodel such as
the vertical and horizontal spread (VHS) nodel. The HBLs are set at concentrations of constituents that
provide protection for drinking water usage (prinmary Mxi mum Contam nant Levels (MCLs) from 40 CFR Part 141
are the HBLs when avail able, otherwise the HBL is set at the 10[-6] carcinogenic risk level or the |level that
wi Il not cause a noncarcinogenic risk assumng that 2 liters per

day is ingested over a 70 year lifetime). The HBLs for this action are listed in Appendix |I. The VHS nodel
is often accepted in the RCRA delisting programfor use in estimating the extent to which toxicant |eaching
froma Subtitle DIlandfill will be diluted within a surficial aquifer before it reaches a hypothetical
receptor well 500 feet down gradient. Wile these nodeling conditions are not designed to fit the conditions
for deep well injection at Mdco I, they will be used for the delisting demonstration in this RCD Arendment
because the delisting determnation is generic and is not a site specific determ nation, and because the
results using these nodelling conditions are conservative for the disposal in a deep well in this |ocation.

Using the VHS nodel, the dilution factor derived fromthe nodel depends on the volume of the liquid entering
the ground water. Because the volume of ground water that will be deep well injected is large, the resulting
dilution factor using the nodel is 6.3. It follows that the Mdco | ground water can be delisted if the
hazar dous substances contained in it are or are treated to be less than 6.3 tines the HBLs. The quantity 6.3
times the HBLs will be referred to as the maxi num al | owabl e concentrations (MACs). Under Alternative 10, EPA
proposes to delist the extracted ground water through this ROD Anendnent by providing for treatment of the
extracted ground waterto below the MACs prior to deep well injection. This delisting satisfies the
substantive requi rements of 40 CFR 260.20 and 260. 22.

The Mdco | FS dated February 10, 1989 and the reviews conducted for the FS provide docunentation that the
ground water can be treated to the MACs. Related information is included in a report entitled Mdco I and |1
Delisting Denonstration, May 16, 1991. 1In addition, a pilot study shall be conducted using the actual
extraction well network. Information fromthe pilot study will be used to properly design the treatnent
systemto assure that the MACs will be nmet in the treated ground water. After initiation of the operation,
sanpling will be conducted on the treated ground water to verify that MACs are being net. This sanpling shall
be fully defined during the design phase of this project. Since the ground water will be delisted, the deep
underground injection well for Alternative 10 will neet the requirenments for a non-hazardous injection well
rather than requirements for a hazardous injection well. In particular, siting requirenments in 40 CFR 146. 62
wi Il not be an applicable or relevant and appropriate requiremnent

(ARAR) for Alternative 10.

Somre MAGCs are higher than the LDR treatnent standards for the sane conpound, and sone are |lower. GCenerally
for the |l ess toxic conpounds, the MACs are | ess stringent than the LDR treatnent standards, while for the
nore toxic conpounds the MACs are nore stringent. This is summarized for sone conpounds of concern at M dco



I in the follow ng conparison:

COVPOUND MACS (MF L) LDR (M3 L)
acet one 25.2 0. 05
chl or obenzene 0.63 0. 15
et hyl benzene 4.4 0.05
et hyl ene chl ori de 0. 0315 0.2
net hyl ethyl ketone 12.6 0.05
t etrachl or oet hyl ene 0. 0315 0. 079
t ol uene 6.3 1.12
1,1, 1-tri chor oet hane 1. 26 1. 05
trichl oroet hyl ene 0. 0315 0. 062
xyl ene 63 0.05
cyani de 1.26 1.9
chrom um 0. 63 0. 32
| ead 0.95 0.04
ni ckel 0.63 0.44

More conpounds are regul ated under the delisting procedures than have applicable LDR treatment standards.

The end result of using the delisting procedures is that, while the action is still protective, it nmay be
possi bl e that the MACs can be attained by air stripping alone, while conpliance with the LDR treatnent
standards was expected to require treatment by carbon adsorption in addition to air stripping. However, it is
possi ble that further treatment by carbon adsorption and netal precipitation, or alternative treatnent
processes will be required to neet the MACs. Wivers of sonme siting requirenments for deep well injection of
hazardous wastes (40 CFR 146.62) will not be required once the ground water is delisted.

After the ground water has been delisted and has net the MACs, it will be injected into the | ower Munt Sinon
Formati on without further treatment by neans of a deep well constructed according to O ass | non-hazardous
underground injection well requirenents if either of the conditions (1 or 2) belowis met:

1. Neither the Lower Eau daire nor the Mouunt Sinon Fornations below the well site is a USDWas defined in
40 CFR 144. 3.

2. The injection of the ground water will not cause (for each constituent for which a Safe Drinking Water
Act Maxi mum Cont ami nant Level s (MCL) exists): a) the exceedance of Safe Drinking Water MCLs at the point of
entry of the injected ground water into any portion of the Lower Eau C aire Formation or Munt Sinon
Formation that is a USDWpursuant to 40 CFR 144.3; or b) the exceedance of natural background | evel s present
in any portion of the Lower Eau dair or Mount Sinon Formation that is a USDW pursuant to 40

CFR 144. 3--whi chever level is |least stringent.

Prelimnary nodelling indicates that injection of the ground water neeting the MACs into the | ower Munt
Sinmon Formation will neet the requirenents of 2 above. However, this nust be confirmed using infornation from
sanpling and testing conducted at the injection well location. |f the sanpling and testing confirns that the
techni cal prenmi ses of the prelininary nodeling are reasonably conservative, the delisted ground water meeting
the MACs will be injected without further treatment. However, if additional treatment is

required to ensure that the requirenents of 2 above will be nmet, sufficient treatnent will be provided to
ensure that the injection of the ground water will neet the requirenents of condition 2 above.

Based on prelimnary nodeling of the deep well injection, EPA believes that it is unlikely that deep well
injection into the | ower Munt Sinon Fornation woul d cause the exceedance of natural background |evels of TDS
in the | owernmost USDW However, in the unlikely event that it is determ ned based on nodeling that deep well
injection into the | ower Munt Sinon Formation woul d cause such an exceedance, this ROD amendnent may be
reconsi dered. This RCOD may al so have to be reconsidered in the unlikely event that the

| ower Mount Sinon Formation is a USDW

Alternative 10 al so includes the foll ow ng:

1. Like Alternative 8, Aternative 10 includes the option of treatnent of the extracted ground water for
hazar dous substances followed by reinjection of the treated ground water into the Calunet aquifer, if the



reinjection is conducted in a nmanner that will not cause spreading of the salt plune.

2. Mdco |, Mdco Il, and the Ninth Avenue Dunp nay be treated as one site for purposes of permtting and
conpliance with EPA's Of-site Policy.

Where two or more noncontiguous facilities are reasonably related on the bases of geography or on the basis
of the threat or potential threat to the public health or the environnment, the two facilities may be treated
as one for purposes of permtting and conpliance with EPA's Off-site Policy (see Section 104(d)(4) of the
Conpr ehensi ve Environnmental Response Conpensation and Liability Act (CERCLA)). Mdco | and Ninth Avenue Dunp

are | ocated within 200 yards of each other and are 2.5 mles fromMdco Il. Al three

facilities are located in the same industrial area on forner wetlands that have been partially filled. Mdco
I and Mdco Il were part of the sane disposal and treatnent operation. Al three facilities had organic

sol vents, heavy netal s and ot her hazardous substances di sposed on the facility. In addition, Mdco | and
Mdco Il have the same requirements for treatnent and deep underground injection of the ground water.

Therefore, based on the simlar geography and threat, the three facilities may be treated as one facility for
purposes of permitting and conpliance with EPA's Of-site Policy if ground water treatnent or deep well

injection is conbined with Mdco Il or NNnth Avenue Dunp at the Mdco | or Mdco Il sites, or if a pipeline
is constructed to transport the extracted ground water (before or after treatnment) fromMdco | to Mdco Il
or vice versa. Since conbined treatnent, deep well injection, and transport in a pipeline between facilities

woul d be considered on-site actions, pernmts and conpliance with EPA's Of-site Policy for these actions will
not be required since the substantive and admi nistrative requirenents of the permts will be incorporated
into the review process for this CERCLA action (see Section 121(e) of CERCLA and 40 CFR 300.400(e)).

3. It will be advantageous to place the deep injection well(s) outside of the main areas of contam nation
fromthe Mdco | and Mdco Il site because this nmay | essen the potential for contam nation of aquifers bel ow
the Calunet Aquifer during the installation of the well, and it will be advantageous to place the deep
injection well and ground water treatnent facility outside of the nain areas of contamination fromthe Mdco
I and Mdco Il sites because that may | essen the potential for conflict with the construction and operations
for soil treatment and the site cover. Therefore construction and operation of the deep injection well, and
ground water treatment facility on areas in very close proximty but outside of the

areas of contanmination will be on-site (consistent with the NCP 40 CFR 300.400(e)(1). This will include
property at the Indiana Departnent of Transportation facility |ocated at 7306 Wst 15th Avenue in Gary,

I ndi ana.

4. The injection well nust be constructed, installed, tested, nonitored, operated, closed and abandoned in
accordance with the substantive requirenents and conditions of Subparts A, B, D, and E of 40 CFR 144, and
Subparts A, B, and F of and 40 CFR 146.

5. Responses to operational problens and inplenmentation of corrective actions nust be in accordance with the
substantive requirements of 40 CFR 146. 64, 146.67, 144.12, 144.51(d) and 144.55. This includes the
requirenents for construction, nonitoring, reporting, well plugging, and injection well closure as necessary
to prevent novenent of any contaminant into a USDW due to operation of the injection well. 1t also includes
inpl enentation of renedial actions to restore any USDWthat becones contanminated as a result of the operation
of the underground injection well pursuant to Section 3004(u) and 3008(h) of the 1984 Hazardous and Solid
Wast e Arendnents, and Section 1431 of the Safe Drinking Water Act.

6. Ar emssions froman air stripper (or simlar device) shall meet the requirenents defined in Section
V. D.

7. Until the extracted ground water neets the MACs, the extracted ground water shall be nanaged as a
hazar dous waste in accordance with the substantive requirenents of RCRA

B. Gound Water d eanup Action Levels (CALs) and Conti ngency Measures in Case of Technical Inpracticability:

The ground water CALs in Alternative 10 are unchanged from Alternative 8. The ground water CALS are
summari zed bel ow and cal cul ated in accordance with procedures defined in Appendix I1:

G ound water throughout the Calunet aquifer affected by Mdco | that exceed any of the follow ng risk-based
levels will be recovered and treated (except as provided for in the procedures defined in Appendix Il). The
ground water punp, treatment and injection systemshall be operated until the hazardous

subst ances throughout the Calunet aquifer affected by Mdco | have been reduced bel ow each of these

ri sk-based | evels (except as provided for in the procedures defined in Appendix Il). Applying the CALs



t hroughout the contam nated plune is consistent with F.R, Vol. 53, No. 245, P. 51426.

Currul ati ve Lifetime Carcinogenic Risk 1 x 10[-5]

Cunul ati ve Non-carci nogeni ¢ | ndex =10

Primary Maxi mum Cont am nant Levels (40 CFR 141)

Chronic Ambient Water Quality Criteria for aquatic life (AWX) nultiplied by a factor of 3.9

The ground water CALs have been selected to be protective for use of the aquifer for residential purposes
i ncluding drinking water consunption, and to protect aquatic |life fromrecharge of ground water affected by
the Mdco | site.

Based on information in the Adninistrative Record, EPA believes that a ground water extraction system can
attain the ground water CALs. However, the technical practicability of achieving the ground water CALs from
an engi neering perspective throughout the Calumet aquifer cannot be fully determined until the extraction
system has been inpl enented and the plunme response nonitored over time. Before concluding whether it is
technically inpracticable to attain the ground water CALs, nodifications to the design

and operation of ground water extraction systemw || be considered, including:

a) discontinuing operation of extraction wells in areas where ground water CALs are attai ned,;
b) alternative punmping at wells to elimnate stagnation points and to increase contam nant reductions;

c) varied or intermttent operation of the system (pul se punping) to allow aquifer equilibration and
encour age adsorbed contam nants to partition into ground water;

d) physical repositioning of extraction wells to capture alternative flow |line/transport pathways to
i ncrease contani nant reductions;

If a ground water extraction system cannot neet the ground water CALs after ten years of operation and it is
det ernmi ned based on a denonstration that it is technically inpracticable froman engi neering perspective to
attain the ground water CALs even considering the potential changes to the design and

operation of the systemlisted above, the ground water CALs rmay be changed to the | owest achievable |evels.

In addition, the selected renedy nmay include the contingency neasures descri bed bel ow.

a) additional institutional controls to prevent human access to contani nated ground water (institutional
controls may include deed restrictions sought voluntarily fromowners or conpelled to the extent authorized
under any applicable local and State | aws);

b) lowlevel punping as a long-termgradient control or containnent measure to prevent recharge of the
surroundi ng wetl ands from exceeding the Anbient Water Quality Criteria for aquatic life, and to prevent human
access to the ground water exceeding the CALs that are based on drinking water usage.

Any ARARs based on the primary MCLs that exceed the | owest achievable |evels attainable by the ground water
extraction technol ogy, will be waived by EPA, if EPA in the future makes a finding of technical
inpracticability.

C. Soil Treatnent:

Alternative 10, like Alternative 8, includes provisions for treatnent of the subsurface soils by SVE and
in-situ §/S. H ghly contam nated subsurface soil |ocated above the water table and some bel ow the water
table will be treated by soil vapor extraction (SVE) and/or solidification/stabilization (S/'S) as described
bel ow. Contaninated soils below the water table that are not treated by SSSwll be slowmy renediated by the
ground water extraction systemthrough ground water flushing. Following is a description of the soil
treatment requirenents in order of the phases for the soil treatnmnent.

1. Gound water punp and treatmnent:
The punp and treatnent systemwi |l operate for a period of up to 36 nonths before direct soil treatnent by
in-situ S/Sor SVEis initiated. The purpose of this is to attenpt to reduce vol atile organic conpounds

(VQOCs) prior to the direct soil treatnent operations.

2. In-situ S/S and SVE:



Following the initial period of punping and treatment and successful conpletion of a treatability study and
pilot study on S/S and SVE, portions of the subsurface soils shall be treated by SVE and in-situ S/S. At
least the soils in the areas and to the depths | abeled mninmumarea for treatment on the map in Figure 2
(which are believed to include the nore highly contanminated soils) will be treated first by SVE and then by
in-situ §/S. In addition, soils outside the napped areas will be sanpled to determnmi ned whether further SVE
and S/S will be conducted.

Sanmpling will be conducted as defined in Appendix Il to determine the full extent of soil treatnent outside
of the napped areas. Using these sanpling results, the cunulative risks at each sanple location will be

cal cul ated for the ingestion, dernal contact, and inhalation nodes of exposure using the procedures outlined
in the Appendix IV. Based on these results, treatment by SVE and S/S will be conducted outside of the
mninumarea to be treated delineated in Figure 2 if the following soil treatment action |evels are exceeded:

Soil Treatment Action Levels:

currul ative lifetime carcinogenic risk = 5 X 10[-4]
currul ati ve chroni c noncarcinogenic risk index= 5.0
| ead concentration (ng/kg) = 1000

These action levels were selected taking into account treatment of the mninumarea for treatment identified
in Figure 2, site characteristics and hazardous substances, and current EPA regul ations, policies and
gui dance.

If these action levels are exceeded for a sanple, the soil within the 20 foot square or 60 foot square (if
the square is not subsanpled) represented by this sanple will be treated to a depth of 6 feet, unless
sanpling indicates that the soil does not exceed the action |levels at depths between 4 and 6 feet, in which
case the soil will be treated to a depth of 4 feet.

The treatment will be first by SVE and then by S/'S unless the exceedance of the Soil Treatment Action Leve
can be corrected by renmoving VOCs, in which case only SVE need be used

If the treatability study and a pilot study to be conducted on the in-situ S/S and SVE system show that the
equi pment used for the S/S has potential to achieve a 90% reduction in the soil concentrations of the
followi ng VOCs: benzene, nethylene chloride, trichloroethylene, tetrachloroethylene, 1,1, 1-trichloroethane,
1, 1-di chl or oet hyl ene, trans-1, 2di chl oroethyl ene, and vinyl chloride, and that the air enission requirenments
in Section V.D can be satisfied using the S/'S equi pment, SVE could be conducted using the sane equi pnent and
air pollution controls as used for the S/S.[1] <Footnote>1 In conjunction with the treatability study on SIS
di scussed in this section, EPA is conducting treatability tests simulating use of in-situ equipnent for
conducting the SVE. </footnote> In this case, the fresh air (or

possi bl yheated air or stean) would be injected into the soil while the blades of the auger mix the soil and
while the contamnated air is drawn off with the induced draft fan into an air pollution control device
Fol | owi ng the SVE operation, the sane soil that was treated by SVE could be treated by S/S. The SVE nust
continue until there is a 97%reduction in total VOCs (but not less than three tinmes the anbient level) in
the off-gas prior to any air pollution control device during vigorous agitation of the soils.

Air em ssions nmust be controlled in accordance with the requirements defined in Section V.D.

Alternatively, SVE would be conducted as a separate operation from S/'S using vacuum and air injection punps
connected by pipes to a series of air injection and extraction wells. In addition, a |low perneability cover
may be required over the area being treated. The air pressure gradi ent woul d draw VOC-contami nated air from
the soil pores. The renoved VOCs woul d be required to be processed in a |liquid-vapor separator and the air
em ssions woul d have to neet the requirenments in Section V.D. The SVE nust continue until treatnent by
in-situ S/S can be conducted in conpliance with the air em ssion requirenents in Section V.D, and there is a
97% reduction in total VOCs in the soils being treated (but not to a concentration less than ten tinmes the
detection linit of each constituent).

It is anticipated that the in-situ S/S systemwould utilize a crane-mounted m xi ng system The m xi ng head
woul d be enclosed in a bottom opened cylinder to allow cl osed systemm xing of the treatnent chenicals with
the soil. The bottom opened cylinder would be | owered onto the soil and the m xing bl ades

started, noving through the depth in an up and down notion, while chenmicals are introduced. An induced draft
fan woul d draw the contam nated air fromthe container into an air pollution control device and exhaust the
treated air to the atnosphere. Because there is potential for causing substantial VOC enissions, the

contami nated air nust be treated by carbon adsorption or by another treatnent process that is equally



effective, and neet the criteria in Section V.D. At the conpletion of mxing at one |ocation, the bl ades
woul d be withdrawn and the cylinder renmoved. The cylinder would then be operated adjacent to and overl apping
the previous cylinder. This would be repeated until the entire area is treated.

The formul ations and ratios of reagents used for the S/S process will be established to provi de pernanent
treatnment, substantially reduce rel ease of contam nants due to | eaching, substantially reduce perneability,
and to assure long termdurability of the solidified naterial.

EPA is currently undertaking a treatability study on approxi mately ten binders being considered for use in
S/S at Mdco I. Those binders selected for use at the Facility nust nmeet the below |listed M ninmum
Performance Standards. |In addition, based on the results of the treatability study, EPA nmay establish Final
Performance Standards that are nore stringent than or supplenmentary to the M ni mum Performance Standards.

M NI MUM PERFORVANCE STANDARDS

STABI LI ZATI ON OF METALS

Using the Synthetic Precipitation Leaching Procedure (SPLP) test (method 1312 of SW846 using extraction
fluid #1) the followi ng percentage reduction in the | eachate concentrations shall be attained using the
formul a:

SPLP [treated] X DF / SPLP [raw waste] X 100

SPLP [treated] = concentration of constituent (i) in the |leachate fromsanple treated by S/S

DF = dilution factor = (weight of waste being treated + weight of S/'S blend added to that waste) / (wei ght of
wast e bei ng treated)

SPLP [raw waste] = concentration of constituent (i) in the |eachate fromuntreated waste sanple

Alternatively, the SPLP [treated] can be reduced to the followi ng Concentration Limts. |If a parameter in
the untreated sanple is belowits Concentration Linit |isted below, no further reduction in | eachate
concentration is required, although the treated sanple should not increase in | eachate concentration to above
the Concentration Linit.

CONSTI TUENT PERCENTACE CONCENTRATI ON
REDUCTI ON LIMT (ug/l)
arsenic 90 50[ 2]
barium 90 2000[ 2]
cadm um 95 5[ 2]
chrom um 95 100[ 2]
copper 95 43[ 3]
| ead 99 15[ 2]
ni ckel 95 100[ 2]
vanadi um 90 233[ 4]
zinc 90 1150[ 5]

<Foot not es>
2 These values are fromthe final or proposed Primary Maxi mum Contam nant Standards, 40 CFR Part 141.

3 This value equals the 4-day average fresh water anbient water quality criteria for copper for
protection of aquatic life times 3.6 at a hardness equal to 100 ng/l. The 4-day average fresh
wat er anbient water quality criteriais fromAnbient Criteria for Water 1986, EPA 440/5-86-001. The
factor 3.6 is the estimated factor for dilution of the ground water by the surface water at M dco
Il1. Use of the estinmated dilution factor for Mdco Il is slightly nore conservative than using the
estimated dilution factor for Mdco I.

4 This value was cal cul ated for a non-carcinogenic risk index equal to unity due to vanadi um al one
using the reference dose and procedures outlined in Appendix II.

5 This value is equal to the 24-hour average fresh water anbient water quality criteria for zinc for



protection of aquatic life times 3.6. The anbient water quality criteria value is fromQuality
Criteria for Water 1986, EPA 440/5-86-001. The factor 3.6 is the estimated dilution of ground water
by the surface water at Mdco Il. Use of estinmated the dilution factor for Mdco Il is slightly nore
conservative that use of the estinated dilution factor for Mdco I.

</ f oot not es>

STABI LI ZATI ON OF ORGANI CS

Usi ng total waste anal yses (using nmethylene chloride extraction for semvolatile organics, and nethanol
extraction for volatile organics), a 50%reduction in concentrations shall be attained based on total waste
anal yses of the sanple of untreated waste (TWA [raw waste]) and the sanple treated by S/S (TWA [treated])
calculated in accordance with the fornula: TWA [treated] X DF / TWA [raw waste] X 100 for the foll ow ng
conmpounds: ant hracene; bis(2-ethyl hexy) phthal ate; ethyl benzene; fluoranthene; naphthal ene; phenanthrene;
phenol ; tol uene; xylene.

PHYSI CAL TESTS

i. Using nethod EPA 9100 from SW846 (constant head, triaxial with back pressure and air free water), the
hydraul i c conductivity of the naterial treated by S/S shall be less than or equal to 1 X 10[-7].

ii. Using method ASTM D1633-84, the unconfined conmpressive strength of the material treated by S/S shall be
greater than 50 psi.

iii. Using ASTM D4843, the wet-dry durability set on the material treated by S/S shall result in less than a
10% wei ght 1 oss.

iv. Using ASTM D4842, the freeze-thaw durability test on the naterial treated by S/S shall result in |ess
than a 10% wei ght | oss.

D. Requirements for Air Enissions:

1. Ar emssions fromthe S/S systemand fromany SVE using the S/S systemshall be controlled using carbon
adsorption or another treatnent process that is equally effective.

2. Ar emssions fromthe (i) ground water treatnment, (ii) the soil S/S, (iii) SVE using the S/S system or
(iv) SVE separate fromthe S/'S systemshall be controlled to the extent necessary to assure that each
operation does not have the potential to result in exposures to a hypothetical resident |ocated at the
Facility boundary that would cause an estimated cumul ative, increnental, lifetime carcinogenic risk exceedi ng
1.0 X 10[-7], or from causing a non-carcinogenic risk index greater than 1.0. The risk levels will be

cal cul ated in accordance with the procedures outlined in Attachnent V. Anbient air nonitoring and air

em ssion nonitoring shall be conducted to determine whether this criteriais being net. The air em ssion
nonitoring data shall be input into an air nodel to estinate the potential exposure rates in order to

determi ne whet her controls such as carbon adsorption or other controls will be required for the em ssion
sources. For the soil S/S systemand SVE using the S/S system such controls (if any) shall be in addition to
the control s required by paragraph D. 1.

Since there are nultiple operations that cause air enmissions as well as fugitive sources that can not be
controll ed, each operation that can be controlled nust be controlled to the 1 X 10[-7] risk level to assure
that the total risk will be less than 1 X 10[-6]. In addition, since sone nearby residents and workers nay
have al ready been exposed to the chemicals at Mdco | during its operation, it is inperative that this
emission criteria be met.

3. In addition to the requirenments of paragraphs 1 and 2 above, if cunul ative enissions of VOCs as defined
under the Clean Air Act fromall operations at the Facility other than excavati on exceed 3 pounds per hour,
carbon adsorption or another technology that is equally effective shall be used to control air em ssions from
the ground water treatnent systemand all SVE

4, Air emssions nust be nonitored and controlled to the extent necessary to conply with applicable CSHA
regul ations, and applicable State of Indiana air regulations, including Title 326 Indi ana Adm nistrative Code
6-4 for fugitive dust.

5. The effective stack height for air enissions fromthe ground water treatnment, S/'S, and SVE nust be at



| east 30 feet above groundl evel.

6. For any carbon adsorption unit that is being or has been used for control of air emissions for the ground
water treatnent system the S/'S systemor the SVE conducted with the S/S system access to the unit shall be
restricted within 3 feet of the unit. For any carbon unit that is being or has been used for control of air
em ssions for SVE conducted as a separate operation fromthe S/'S, access to the unit shall be restricted
within 10 feet of the unit.

E. Handling and Treatnent of Surface Sedinments and Soils Beneath the Sedinents:

The surface sedinents in areas outlined in Figure 2 will be excavated to a depth that will |eave the soils
bel ow t he excavation | ess than the followi ng soil CALs:

currul ative lifetime carcinogenic risk = 1.0 X 10[ - 6]
currul ati ve chroni ¢ non-carci nogenic index= 1.0

These sedinments and soils will be consolidated on-site and treated by S/S along with the subsurface soils.

Note that the sediments to be excavated as shown in Figure 2 is reduced in area due to filling of sedinments
since the 1989 ROD (conpare to Figure 3). EPA is not requiring excavation of the sedinments covered by fill
because the risks to human health and the environment fromthe sedinents that were covered is insignificant.

F. Site Cover, Access Restrictions, Long Term Mnitoring, and Further Remedial Actions:

For Alternative 10, a cover shall be installed over the Cover Boundary area outlined in Figure 2 follow ng
the soil treatnent outlined in Section II.C above. This cover shall neet or exceed the requirenents for
RCRA Subtitle C closure. This cover shall be designed to provide long termmnimzation of infiltration,

m ni m ze mai nt enance, pronote drainage, and mnimze erosion. These requirements will be deened satisfied by
a cover which consists of multiple layers including:

- a top layer consisting of a vegetated conponent, and a 24 inch soil |ayer conprised of topsoil and/or
fill soil with a surface slope of at |east 3 percent and not nmore than 5 percent;

- ageofilter in between the upper layer of soil and the mddle | ayer of drainage material;

- a drainage |ayer of either 12 inches of soil with a mnimum hydraulic conductivity of 1.0 X 10[-2]
cmisec or a geosynthetic material with equival ent perfornmance characteristics, and with a final bottom
sl ope of at |east 3 percent;

- alowperneability layer with 24 inches of compacted soil with a maxinumin place saturated hydraulic
conductivity of 1.0 X 10[-7] cnisec.; and

- Details of the site cover design shall also be consistent with the EPA Quidance entitled TECHN CAL
GUI DANCE DOCUMENT EPA/ 530- SW89-047 (July 1989) FI NAL COVERS ON HAZARDOUS WASTE LANDFI LLS AND SURFACE
| MPOUNDIVENTS.

Access restrictions will be inposed including installation of a six foot chain |ink fence, warning signs and
possi bl e deed restrictions. Deed restrictions Iimting devel opnent and the placenent of new wells wll be
sought voluntarily fromowners or conpelled to the extent authorized under any applicable |ocal and State

| aws.

As in Alternative 8, the final site cover and access restrictions nust be consistent with hazardous waste
landfill closure requirenments of the RCRA (40 CFR 264. 111, 264.116, 264.117, and 264. 310).

Fol I owi ng attai nment of ground water CALs, ground water nonitoring will continue for at |east 15 years. The
ground water nonitoring nust be consistent with the substantive requirenents for ground water nmonitoring in
40 CFR 264.98, and where necessary 264.98(g) and 264. 99.

If a ground water CAL is exceeded during this period due to a release fromthe Mdco | site, the site cover
shal | be upgraded or repaired as needed; operation of the ground water punp treatnent and under ground
injection systemw || be reinitiated; and steps will be taken to neet the ground water

CALs. These actions nmust be consistent with the substantive requirenents of 40 CFR 264. 100 (except that the
rel evant ground water protection standards shall be the ground water CALs as defined in this ROD rather than



concentration limts specified pursuant to 40 CFR 264. 92).
G (Oher ARARs and Applicable Regulations included in Alternative 8:

1. The requirements of Executive Order 11990, Protection of Wtlands, 40 CFR 6, Appendix A; and d ean Wter
Act Section 404, 40 CFR 230 and 231 shall be nmet. Contami nated wetlands will be replaced off-site at an
appropriate ratio. This may be undertaken as part of an agreenent between PRPs and the natural resources
trust ees.

2. The area of remediation nmust conply with the Mgratory Bird Treaty Act.

3. Any residuals (such as spent activated carbon) fromthe ground water or soil treatment processes shall be
consi dered a RCRA hazardous waste.[6] <Footnote>6 The contam nated ground water and soil contains the
following RCRA |isted hazardous wastes: F001; F002, F003, F005, FO07, FO008, F009.</footnote> Therefore,
these residuals nmust be stored on site, and di sposed of or treated on-site or off-site in accordance with
RCRA regul ations, including the LDRs in 40 CFR 268, and 40 CFR 264 Subpart X for residues that are sent off
site to be regenerated. It is possible that metals sludge fromthe ground water treatnment process could be
treated by S/S on-site, if Land D sposal Restriction requirenents are net.

Any debris (such as tree trunks or crushed druns that can not be properly incorporated into the solidified
mass) encountered during the S/'S process or during excavations nust be properly handl ed and stored on-site,
and subsequently properly disposed of off-site or contained under the final cover, if degradation of the
debris will not cause site cover naintenance problenms. Any containerized or drummed |iquid wastes
encountered during the renedial actions shall be properly stored on-site and properly di sposed of

off-site.

Any off-site transportation, treatnent, or disposal nmust be in conpliance with DOT and RCRA requirenents
(including LDRs), other applicable State and Federal regulations, and EPA's Of-Site Policy.

VI. SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES
This Section updates the evaluation in Section | X of the 1989 ROD. The 1989 ROD justified the elimnation of

alternatives other than Alternatives 7 and 8. It is now known that Alternative 7 should not be further
consi dered. Therefore, this evaluation will only conpare Alternative 8 to the new Alternative 10.



The followi ng table conpares sone of the critical

AREA OF COVPARI SON

MVEANS TO ADDRESS GROUND
WATER CONTAM NATI ON

GROUND WATER CALS

MEANS OF GROUND WATER
DI SPCSAL

GROUND WATER TREATMENT
REQUI REMENTS FCR
COWPLI ANCE W TH RCRA
PRI OR TO DEEP WELL

I NJECTI ON

MEANS TO ADDRESS
PRI NCI PAL THREATS FROM
SO L CONTAM NATI ON

MEANS TO ADDRESS RI SKS
FROM SA LS THAT ARE
ABOVE THE WATER TABLE
AND THAT PRESENT A LOW
LONG TERM THREAT VI A
GROUND WATER AND

AS

DI RECT CONTACT

SA L TREATMENT ACTI ON
LEVELS

ALTERNATI VE 8

GROUND WATER
EXTRACTI ON SYSTEM

CR7] =1 X 10[-5]
NCRI[8] = 1.0
PMCLS] 9]

AWQC] 10] X 3.9

DEEP WELL | NJECTI ON
CR I NJECTI ON | NTO THE
CALUMET AQU FER IN A
MANNER THAT W LL NOT
SPREAD THE SALT PLUME

RCRA LAND DI SPCSAL
RESTRI CTI ONS ( BEST
DEMONSTRATED

AVAI LABLE TECHNOLOGY)
(LDRs)

TREAT BY SVE AND

S/'S. SVE AND S/'S

WLL PROVI DE

PERVANENT TREATMENT

OF H GHEST CONTAM NATED
AREAS LCCATED ABOVE
AND BELOW THE WATER
TABLE. S/'S MATERI AL
WLL BE PROTECTED W TH
A SI TE COVER, AND

MONI TORED AND

MAI NTAI NED OVER LONG
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TREAT BY SVE AND
S/'S. LONG TERM
MAI NTENANCE &
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REQUI RED. TH' S

WOULD PROVI DE SOVE
PERVANENT TREATMENT,
REDUCE LEACH NG TO
GROUND WATER, AND
REDUCE DI RECT
CONTACT THREAT BY
S/'S AND COVER OVER
THE S/ S.

10[ - 6]

o X

el enments of Alternative 10 with Alternative 8.

ALTERNATI VE 10

NO CHANGE

NO CHANGE

NO CHANGE

RCRA DELI STING (6.3
TI MES HEALTH BASED
LEVELS[ 11], MAGs)

NO CHANGE

CONSTRUCT A RCRA
SUBTI TLE C COVER
LONG TERM MAI NT. &
MONI TORI NG OF THE
COVER WOULD BE
REQUI RED. AS LONG

COVER |'S MAI NTAI NED
IT WLL

SUBSTANTI ALLY
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AND THE DI RECT
CONTACT THREAT
BY COVERI NG W TH
A FI'VE FOOT TH CK
COVER

AT A M Nl MUM TREAT
M Nl MUM AREA FOR
TREATMENT | N FI GURE
2. QUTSIDE TH S
AREA:

CR =5 X 10[-4]
NCRI = 5.0



ESTI MATE OF QUANTI TY
OF SO L TO BE TREATED

PERFORVANCE STANDARDS
FOR S/'S

CRI TERI A FOR SVE

I NSI TU

MEANS TO ADDRESS Rl SKS
FROM SO LS BELOW THE
WATER TABLE THAT WLL
NOT BE TREATED BY S/'S

MEANS TO ADDRESS
CONTAM NATI ON COF
SURFACE SEDI MENTS

SO LS/ SEDI MENT CALS

AIR EM SSIONS CRI TERI A

SI TE COVER
SPECI FI CATI ONS

ACCESS RESTRI CTI ONS,
DEED RESTRI CTI ONS,
LONG TERM MONI TORI NG

AN ESTI MATE OF THE
PRESENT WORTH

12, 400 CUBI C YD. [ 12]
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GROUND WATER

EXTRACTI ON CPERATI ON.
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S/'S
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NEAREST RES| DENTS
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SPECI FI C
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BOTH | NORGANI CS
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S/'S EQUI PMENT.
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SAME AS ALT. 8
CRITER A, PLUS NO
GREATER THAN 3
LBS PER HOUR AND
EM SSI ON CONTROLS
REQU RED ON S/ S
SYSTEM

CONSI STENT W TH
RCRA SUBTI TLE C

NO CHANGE

$10 M LLI ON 15]



<Foot not es>
7 Cunul ative Lifetinme Carcinogenic Ri sk calculated for each ground water sanpling l|ocation using the
assunptions and procedures in Appendix I1.

8 Cunul ative non-carcinogenic risk index calculated for each ground water sanpling | ocation using the
assunptions and procedures in Appendix II,

9 Prinmary Maxi mum Contami nant Levels (40 CFR 141).

10 Chronic Anbient Water Quality Criteria for aquatic life. The AWMX val ues used in this ROD Anendnent
are listed in Appendix II.

11 Heal t h-Based Level s (HBLsS) are concentrations of hazardous constituents that are used in the RCRA

program for maki ng deci si ons regardi ng whether a waste that is regulated as a hazardous waste under
RCRA because it is listed under 40 CFR Part 261, Subpart D can be delisted so that is is no | onger
regul ated as hazardous waste under RCRA because it is listed. In a delisting petition, it nust be
dermonstrated that the HBLs will be net in a hypothetical receptor well. The HBLs are set at
concentrations of constituents that provide protection for drinking water usage (Maximum

Cont am nant Levels from 40 CFR Part 141 are the HBLs when avail able, otherwise the HBL is set at
the 10[-6] risk level or the level that will not cause a non-carcinogenic risk assumng that 2
liters per day is ingested over a 60 year lifetinme). See Section V. A

12 This estimate is probably biased high because it is partially based on unreliable arsenic data (see
Section I11).

13 This is a very rough estimate that assumes 50% nore than the mni nrumanount will be treated as a
result of further sanpling.

14 This is a very rough cost estimate fromthe Feasibility Study and is |likely biased hi gh because it
was partially based on unreliable arsenic data for the extent of soil treatnment (see Section III).

15 This is a very rough estimate based on the assunption that 50% nore than the m ni num anmount of soil
is treated, that SVE increases the cost of S/S by 50% and certain ground water treatnent
assunpti ons.
</ f oot not es>

In Alternative 10 the extracted ground water nust meet the MACs prior to deep well injection rather than neet
the LDRs, which were expected to be used in Alternative 8. Treatrment to the MACs is as protective or nore
protective than treatnment to the LDRs because generally the MACs are nore stringent for the nore toxic
conpounds. However, treatnent to the LDRs would be nore difficult. Mdelling will be conducted to confirm
that injection of extracted ground water neeting the MACs (into the | ower Mount Sinon Formation) will be
protective of drinking water aquifers.

In Alternative 10, treatnment beyond the MACs will be conducted if necessary to be protective of drinking
water aquifers. See Section V. A

In Alternative 10, areas of the site having soils |ocated above the water table with cal cul ated risks bel ow
CR =5 X 10[-4] and NCRI = 5.0, will be covered consistent with RCRA Subtitle C requirenments without being
treated by S/S or SVE. However, the site cover will not be installed until the ground water extraction
system has operated for a few years. Such operation may further reduce VOCs prior to installation of the
site cover. EPA considers that followi ng treatnent of the highly contam nated areas, the site cover will
provide overall protection to CR=1 X 10[-6] and NCRI =1.0 levels. The cover will be multi-layered and five
feet thick. The cover will substantially reduce the infiltration into the soil and, therefore, reduce the
contam nation of the ground water. It will provide an effective barrier to direct contact while it is

mai ntained. During its operation any contam nants | eached fromthe soils would be recovered by the ground
wat er extraction system In the unlikely event that |ong term | eaching causes the ground water to exceed the
ground water CALs, the ground water extraction systemwould continue to operate or be reactivated so that
protection fromany ground water threat is assured.

In Alternative 8, conpared to Alternative 10, VOCs in the |ower contam nated areas nmay have been further
reduced by operation of the SVE system and the nobility of netals and other organics reduced by the S/ S
However, as mentioned before for Alternative 10, any additional |eachate fromthe soils would be recovered in



the ground water extraction systemso that protection fromany ground water threat is assured. Aternative 8
nmay provide sone additional protection conpared to Alternative 10 fromthe direct contact

threat in case the site cover is severely disturbed in the future because the | ow contami nated soils woul d be
treated by S/S. However, it appears to be very unlikely that a five foot site cover would be so conpletely
removed, and even if it was Alternative 10 provides for treatnment of the nost highly contaninated soils so
that only the | esser contam nated soils would remain.

Since the tinme of the 1989 ROD, specialists in S S treatnment have devel oped specific tests for testing the
permanence of S/S treatnent for inorganics and organics. Therefore, these tests have been incorporated into
Alternative 10 of this ROD Anendnent.

Because of the difficulty in reasonably nodeling the inpact of VOCs on the ground water, it was decided to
sinply require SVE to provide substantial removal of the VOCs prior to treatment by S/S. The criteriais
l ess stringent for conducting SVE with the in-situ S/'S equi pment conpared to using a separate operation
because it is nuch nmore difficult to nmonitor the removal of VOCs fromthe soils using the in-situ S/S

equi pment because the soil is treated by S/S inmediately after the SVE operation.

The three pounds per hour limt on air enissions for Alternative 10 was added to be consistent with EPA s
policies on control of photochem cal oxidants. Because the em ssions fromthe in-situ S/S operation could be
substantial and unpredictable, it was decided that air emssions fromthe in -situ S/'s system nust be

control | ed.

A. Threshold Criteria: protection of human health and the environnent; and attai nment of applicable, and
rel evant and appropriate requirenents (ARARs):

Both Alternatives 8 and 10 woul d be protective of human health and the environnment, by extraction and
treatnent of the ground water, by treating the highly contam nated soils and sedinents, and by cover
installation. Both alternatives are expected to protect aquatic life in surrounding surface waters from
hazar dous substances fromthe Mdco | site including attainnent of Arbient Water Quality Criteria for aquatic
life[16] <Footnote>16 Except possibly for the Ambient Water Quality Criteria for solids (dissolved) and
salinity, for which a ground water CAL is not being applied since adjacent sources of this contam nant exi st
and are not being renedi ated. </footnote> and restore the Calunmet aquifer to drinking water quality[17]

<Foot not e>17 Except for total dissolved solids, chlorides, sodiumand potassium for

which a ground water CAL is not being applied since adjacent sources of these contam nants exi st and are not
bei ng renedi at ed. </footnote> including attaining the Primary Maxi num Contam nant Levels.

Both include deep well injection of the treated ground water (or reinjection into the Calunet aquifer in a
manner that will not spread the salt plume). Both would conply with the RCRA LDRs prior to injection of the
ground water: Alternative 8 by treating to LDR treatnent standards; and Alternative 10 by delisting. Both
include soil treatment by S/S and SVE. Both include excavation and S/'S of contani nated sedinents. Finally
both include installation of a cover and site access restrictions.

Wiile Alternative 8 includes treatnment of a greater volune of soils than Alternative 10, the | evel of
protection provided by Alternative 10 is not considered to be significantly different fromthe |evel of
protection provided by Alternative 8 because |ow |l evel contam nated soils will be contained by an effective
cover that is consistent with RCRA Subtitle C closure requirements, and access to the site will be
restricted. Furthernore, the additional soil treatnent in Alternative 8 would not allow unrestricted future
usage of the site because the S/S naterial and site cover would require long termnonitoring and mai nt enance.

Under Alternative 10, if it is determined that it is technically inpracticable froman engineering
perspective to attain the ground water CALs by a ground water extracti on system contingency neasures nay be
inpl enented (see Section V.B). These contingency neasures will naintain protection of human health and the
environnent by institutional controls, by attaining the | owest achievable levels in the ground water, and by
cont ai nnent neasures, as appropriate. If it is denonstrated that sone primary MCLs, which are used in the
ground water CALS, can not be attained in sone portions of the aquifer due to technical inpracticability,
these ARARs will be waived provided that appropriate contingency nmeasures are inplemented.

B. Balancing Criteria: long termeffectiveness and pernanence; reduction in toxicity nmobility and vol une;
short-termeffectiveness; inplenentability; and cost:

The short termeffectiveness of Alternative 10 is expected to be essentially the sane as Alternative 8. The
punp, treatnment and injection systemw ||l be installed first in Alternative 10. Access to the site will be



controlled; so the delay in the soil treatment will not cause any health inpact. For both A ternatives, VOC
air emssions during the renedial actions may be the short terminpact of nost concern. These em ssions
shoul d be control |l abl e usi ng carbon absorption or another treatment process that is equally effective.

Both Alternative 8 and 10 enpl oy treatnent technol ogi es--ground water extraction and treatment, S/'S, and
SVE--that are expected to performto substantially reduce the toxicity, nobility, or volume of hazardous
substances at the Mdco | site. Both Alternatives 8 and 10 provide for long -termeffectiveness and
permanence through soil treatnment by S/S and SVE, by ground water extraction and treatnent, deep well
injection of treated ground water, site cover, long term mai ntenance, and ground water nonitoring.

Wiile Alternative 10 will result in treatment of a lower volume of soils than Alternative 8, Aternative 10
provides for a reduction of the toxicity and nmobility of the nore highly contam nated soil at Mdco I.
Furthernore, the additional soil treatnent in Alternative 8 will not result in a reduction in the long term
noni toring or mai ntenance requirements nor allow unrestricted future usage of the site. |In the context of
conditions at this particular site, the use of engineering controls such as site cover coupled

with |l ongterm (pernmanent) mai ntenance and nonitoring of the site cover and groundwater to address any

remai ning risks posed by soils with low | evel contami nation is consistent with EPA's expectations for remedy
selection regarding treatment of principal threats and use of controls for Iower level threats as set forth
in 40 CFR 300.430(a)(1)(iii) of the National Contingency Plan pronulgated on March 6, 1990.

Alternatives 8 and 10 are identical in inplenmentability in nost respects, and no major problens in
i npl enentati on are expected.

Very rough, estimates of the costs of Alternative 8 and Alternative 10 in millions of dollars are conpared in
the followi ng Table.

CAPI TAL ANNUAL O8M PRESENT WORTH
Al ternative 8 9 0.53 14
Al ternative 10 7 0. 46 10

Typically cost estimates in the Feasibility Study are expected to have an accuracy of plus 50%to m nus 30%
There is nore than the usual anount of uncertainty in the costs for both Alternative 8 and Alternative 10.
However, Alternative 10 may be | ess expensive than Alternative 8 primarily because nost likely less soil will
be treated, ground water treatnent requirenments may be reduced, and the sequence of inplenmentation of

remedi al actions (see Section V.C.1, V.C. 2, and V.F) will be changed. Because the risk reduction and
reduction in toxicity or nobility of the additional treatment required in Alternative 8 is small, it is not
considered to be cost effective conpared to Alternative 10.

Tinme for conpletion of the project depends on how fast the ground water CALs are attained. Al other
portions of the project are expected to be conpleted in no nore than six years.

C. Mdifying Criteria: support agency acceptance; comunity acceptance: The |ndiana Departnent of
Envi ronment al Managemnent, involved in the process that lead to this RCD Arendment, fornally concurred with
U S EPA s renmedy selection in this ROD Arendnment in a letter dated January 6, 1992.

U S. EPA prepared a Draft Proposed ROD Amendrment and a fact sheet explaining the ROD Anrendnent, and held a
public comment period on the proposed RCD Anendnent from February 7 through March 14, 1992. The Proposed
Pl an was nuailed to approximately 300 persons in the comunities near Mdco I. The Draft Proposed RCD
Anendnent was avail able for review in the Hanmmond Departnent of Environnental Managenent and at the Gary
Public Library. The Adm nistrative Record for this action was available for review at the Region V, U S
EPA, Chicago office. A public nmeeting was held on the proposed ROD Arendnent on February 20, 1992.

One conmment on the proposed ROD Anendnent was received during the public neeting, and witten comrents were
received fromthe Gand Calumet R ver Task Force and fromU.S. Reduction Co. U S. EPA's full response to
these comrents are included in the Responsiveness Sunmary, which is Appendix VI of this ROD Arendrment, and is
an integral part of this ROD Arendnent.

The comment fromthe Grand Calunet River task force expressed concern about the public health and
environnental protectiveness of the deep well injection operation and recommended use of a desalination plant
for final disposal of the salt contam nated ground water, instead of deep well injection. |In response to



these comrents, U.S. EPA describes the inportance of the cost effectiveness of the renedy, and the
precautions that will be taken to assure that the deep well injection process is conducted safely and
in a manner that will be protective of human health and the environnent.

The comment at the public meeting had to do with the conpl eteness of the renmedy apparently related to soil

treatnment by solidification/stabilization and di sposal of ground water by deep well injection. |In response
to this comment, U S. EPA explained the basis for its belief that treatnent by solidification/ stabilization
woul d be effective, and that the deep well injection process would be conducted in a manner that will be

protective of hunman health and the environnent.

The comments from U. S. Reduction had to do with the conpl eteness of the Administrative Record for the risk

assessnent, selection of deep well injection, and selection of solidification/stabilization. U S Reduction
al so recomrended that additional investigations be conducted. In response to these comments, U S. EPA
described in detail how the Adm nistrative Record supports the risk assessnent, and the sel ection of the deep
wel | injection procedure, and solidification/stabilization.

No changes were made to this ROD Arendnent as a result of the review of the public comments other than
incorporating this section of the Summary for Record of Decision Arendnent and the Responsi veness Summary,
indicating that the State of Indiana concurs in the renedy selection, and renoving a reference in the

Decl aration that the adm nistrative record would be updated at a |ater date to address public commrents.
However, U.S. EPA hereby notes that an error was made on page 8 of the Summary for ROD Amendnent, where the
estimated risk of soil ingestion wthout considering arsenic should be 4.2 X 10[-5] instead of 5.9 X 10[-5].
This error does not affect, U S. EPA s analysis or selection of renmedial actions in this ROD Arendnent.

VI. STATUTORY DETERM NATI ONS

Based on the description and evaluation of alternatives in the ROD Arendrment, EPA selects Alternative 10 for
inplenentation at Mdco I. This Alternative is described in Section IV of this ROD Arendnent.

Alternative 10, including the provision of contingency measures in case it is technically inpracticable to
attain ground water CALs, will be protective of human health and the environment, and will be cost effective.
ARARs shal | be attained except that sone primary MCLs will be waived in portions of the

Cal unet aquifer, provided that it is denonstrated that it is technically inpracticable froman engineering
perspective to attain these standards, and that appropriate contingency neasures are inplenmented. The renedy
satisfies the statutory preference for renedies that enploy treatnent that reduces toxicity, nmobility or
volume as a principal elenent and utilizes permanent solutions and alternative treatnent technologies to the
maxi mum ext ent practicabl e.

The State of Indiana concurs in the selected renedial actions.

Because the renmedy will result in hazardous substances remai ning on-site above heal t h-based | evel s that woul d
allow for unrestricted use, a revieww |l be conducted within five years after commencenent of renedial
actions to ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .



APPENDI CES TO M DCO | RECORD OF DECI SI ON AVENDIVENT

l. HEALTH BASED LEVELS FOR RCRA DELI STI NG FCR M DCO |

1. PROCEDURES FOR CONDUCTI NG RI SK BASED CALCULATI ONS AND DETERM NATI ON OF GROUND WATER CLEANUP ACTI ON
LEVELS AT M DCO |

111, PROCEDURES FOR DETERM NI NG THE EXTENT OF TREATMENT FOR SO LS AND DEBRI'S AT M DCO |

V. PROCEDURES FCR CONDUCTI NG RI SK BASED CALCULATI ONS FOR THE EXTENT OF SO L TREATMENT AT M DCO |

V. PROCEDURE FOR CONDUCTI NG RI SK CALCULATI ONS FOR Al R EM SSI ONS

VI . RESPONSI VENESS SUMVARY

GLOSSARY

CALs : cl eanup action |evels.

delisting : If a waste fits the definition for a |isted hazardous

waste under RCRA, it can only be renoved from
regul ati on under RCRA by neeting the delisting
requi renents pursuant to 40 CFR 260. 22.

EPA : United States Environmental Protection Agency.

F&W : United States Fish and Wl dlife Service.

HBLs : heal th based | evel s used by EPA to nake delisting
deci si ons.

| DEM : I ndi ana Departnent of Environnental Managemnent.

LDR : Land D sposal Restrictions under RCRA.

MACs : Maxi mum al | ownabl e concentrations. This termis defined
in"A Quide to Delisting of RCRA Wastes for

Super f und
Remedi al Responses"” (9347.3-09FS) to be the maxi mum
concentration in a waste or in a |eachate froma waste
that will still allowthe waste to be delisted.

MCLs : Maxi mum Concentration Limts as defined under the O ean
Water Act (40 CFR 141 and 143.

ngy/ kg : concentration of a constituent in soil expressed in

mlligrams of the constituent per Kkilogram of soil.

no mgration petition: A petition submtted to EPA pursuant to 40 CFR 268. 6
and 148 Subpart C that nust denonstrate that deep well
injection of a waste will not cause mgration out of
the injection zone within 10,000 years. EPA approval
of such a petition is required prior to deep well
injection of a hazardous waste restricted fromland
di sposal under the LDRs without treatnment to the LDR
treat ment standards.

PCBs : pol ychl ori nat ed bi phenol s
PRC : Pl anni ng Research Corporation, Chicago, Illinois.

PRPs : potentially responsible parties. These generally



R/ FS

SVE
S/'S
usbw
40

VCCs

include the site owners, site operators and entities
that di sposed of or arranged for disposal of wastes
contai ni ng hazardous substances at the site.
Resour ce Conservation and Recovery Act.

Remedi al I nvestigation/Feasibility Study.

Record of Deci sion.

soi | vapor extraction treatnent.
solidification/stabilization treatmnent.

under ground source of drinking water as defined in
CFR 144. 3.

vol atil e organi ¢ conpounds.

Vertical Horizontal Spread nodel for nodeling spread
of contam nation in the ground water



APPENDI X |1

PROCEDURES FCR CONDUCTI NG RI SK BASED CALCULATI ONS FOR DETERM NATI ON OF GROUND WATER CLEAN UP
ACTI ON LEVELS AT M DCO |

Ri sk based cal cul ati ons shall be conducted for each sanple. The calculation shall be the sumof the
estimated risks produced by each constituent in the sanple.

The carcinogenic risk based cal culation for each sanple is sinply the summation of a lifetine averaged
exposure rate via ingestion of the ground water for each constituent tinmes that constituent's ora

car ci nogeni ¢ potency factor (slope factor), plus the sunmation of a lifetine averaged exposure rate via
inhal ation for each volatile organic conpound tinmes that volatile organic conpound's inhal ation carcinogenic
potency factor (slope factor).

This is sumarized in the foll owi ng equation

CRis] = (Q)[iJ(GsR)[i] + (1H)[IT(1SH[i]

afi]

(3.09 x 10[-2] 1/kg/d) Ji]

I1[i] =(9.74 x 10[-2] 1/kg/d) Ci]

CR[s] = Qurul ative lifetine carcinogenic risk for a sanple

= Sunmation of the carcinogenic risk fromeach constituent detected in the sanple
AO[i] = Lifetine averaged exposure rate via ingestion for constituent

CSF[i] = Oral carcinogenic potency factor (or slope factor) of constituent i. These are listed in Table 2 of
Appendi x | V.

IN1[i] = Lifetinme averaged exposure rate via inhalation for constituent i.

I SF = I nhal ati on carci nogenic potency factor (or slope factor) of constituent i. These are listed in Table 2
of Appendi x |V.

3.09 x 10[-2] 1/kg/d = lifetime averaged ground water ingestion rate based on the follow ng assunptions

- The ground water intake averaged over 70 years (25550 days) corresponding to children age 2-6, with a
body weight of 17 kg, and an ingestion rate of 1 liter of ground water per day for 5 years, equal to
4.2 x 10[-3] 1/kg/d.

- The ground water intake averaged over 70 years corresponding to children age 7-12 with a body wei ght of
29 kg, and an ingestion rate of 1 liter of ground water per day for 6 years, equal to 3.0 x 10[-3]
1/ kg/ d.

- The ground water intake averaged over 70 years corresponding to adults, with a body wei ght of 70 kg
and an ingestion rate of 2 liters of ground water per day for 58 years, equal to 23.7 x 10[-3] 1/kg/d.

(4.2 + 3.0 + 23.7) x 10[-3] 1/kg/d = 3.09 x 10[-2]

9.74 x 10[-2] 1/kg/d = lifetime averaged ground water exposure rate via inhalation based on the followi ng
assunptions:

- Calculate the lifetime ground water inhalation intake while bathing. In order to do this, it is
assuned that all subpopul ations (adults, children age 7-12 and children age 2-6) bathe for 20 m nutes
each day and stay an additional 10 mnutes inside the close-door bathroom where the concentration in
the air of the conmpound volatilized fromthe ground water used for bathing increases fromzero to the
actual ground water concentration at the end of the bathing period, and then decreases to zero
during the additional 10 mnutes in the bathroom To account for this increase/decrease in
concentration, a factor of 0.38 is used in the equation to calculate the intake. The actual ground
wat er concentration can then be used to calculate the risk. Additional assunptions include: (1) each



bath will consune 200 liters of water; (2) the volume of the shower stall is 3 nf3]; and (3) the vol une
of the bathroomis 10 n{3]. Also, the volune of air inhaled per hour is: 0.55 n{3] for adults, 0.6
n{3] for children age 7-12, and 0.49 n{3] for children age 2-6.

The inhal ation intake can be cal cul ated as:

0.38 [(200 1/3 n{3]) x (20 nmin/60 mn/day) +

(200 1/10 n{3]) x (10 mn/60 mn/day)] x

[(0.55 ni{3] x 58 yrs)/ (70 kg x 70 yrs) +

(0.60 n{3] x 6 yrs)/ (29 kg x 70 yrs) +

(0.49 n{3] x 4 yrs)/ (16 kg x 70 yrs)]

= 9.74 x 10[-2] 1/kg/d.

Ci] = Concentration of constituent i in the sanple.

The cumul ati ve chroni c non-carcinogenic risk index is calculated as foll ows:

NI[s] = ((di]) (3.09 x 10[-2] 1/kg/d)/ORFD{i]) +
((di]) (9.74 x 10[-2] 1/kg/d)/IRDi])

NI [s] = Curul ative chroni c non-carcinogenic risk index.

= Summation of chronic non-carcinogenic risk for all constituents detected in the sanple that affect the sane
target organ.

ORfOi]= Oal reference dose of constituent i. The reference doses for this Consent Decree are listed in
Tabl e 2 of Appendix I|V.

IRFD[i]= Inhalation reference dose of constituent i. The reference doses for this Consent Decree are |isted
in Table 2 of Appendix |V

Conpounds det ected bel ow t he background concentrations listed in the Table 1 of this Attachnment will not be
included in either the carcinogenic or non-carcinogenic risk based cal cul ations.

The Prinmary Maxi mum Cont am nant Levels (MCLs) are from40 CFR 141. New primary MCLs will automatically be
added to the ground water CALs when they are promul gated.

The Anbient Water Quality Criteria (AWXC) for protection of aquatic life to be used in this Decree are |isted
in Table 2 of this Attachnent. The ground water CALs for the AWQC are cal culated by multiplying the AWM
fromTable 2 by 3.9.

The CAL can not be |l ess than the background concentrations listed in Table 1, nor be less than the anal yti cal
detection limts. The analyses shall at least attain the quantification limts necessary to eval uate

attai nnent of the ground water CALs. However, quantification limts bel ow the | owest practical
quantification limts listed for each compound in Appendi x | X of 40 CFR 264 shall not be required. If only
one constituent is detected in a ground water sanple that is calculated to potentially cause a lifetineg,
increnental carcinogenic risk of 1 x 10[-5] or greater, and an MCL has been promnul gated for this constituent
pursuant to 40 CFR 141, then that constituent will not be used in either the carcinogenic nor the

non- carci nogeni c risk calculations, and the CAL for that constituent will be either the MCL or the AWX tines
3.9, whichever is less.



APPENDI X |1l
PROCEDURES FCR DETERM NI NG THE EXTENT OF TREATMENT FOR SO LS AND DEBRI S AT M DCO |

To define the extent of the treatnent by S/S and/or by SVE outside of the mninmumarea for treatment outlined
in Figure 2, sanples shall be collected on a square grid with 60 foot centers. The |location of the initial
grid point shall be determined by the random nunber techni que, and the rest of the grid points nmeasured from
the initial point. The grid shall cover the whole soil sanple collection area shown in Figure 2 excluding
the mninmumarea for treatnent. Split spoon sanples shall be collected at each grid

point from1-3 and 4-6 foot depths.

The follow ng paraneters shall be considered in deternining whether the Soil Treatnment Action Levels (defined
in Section V.C.2) are exceeded at each sanpling point:

METALS: total chromum chromum (VI), |ead, antinony, nickel, barium cadnm um selenium copper, iron,
zi nc, vanadi um nmnganese;

OTHER | NORGANI CS;  arsenic, cyani de;

VOLATI LE ORGANI C COMPQUNDS (VCCs): met hyl ene chloride, trichloroethylene, tetrachl oroethyl ene, 2-butanone,
acetone, toluene, 1,1,1 trichoroethane, benzene, xylene, ethyl benzene, nethyl isobutyl ketone,
1, 1di chl or oet hyl ene, 1,2 dichl oroethyl ene, vinyl chloride;

ACI Y BASE/ NEUTRAL FRACTI O\ benzo(a) ant hracene, chrysene, benzo(b)fl uoranthene, benzo(a)pyrene,
i ndeno( 1, 2, 3) pyrene, dibenz(a, h)anthracene, bis(2-ethylhexyl)phthal ate, diethyl phthalate, di-n-
butyl phthal ate, isophorone, phenol;

PESTI Cl DE/ PCB FRACTI ON:  chl ordane, aldrin, dieldrin, polychlorinated biphenyls.
For any of the grid sanpling points that exceed the Soil Treatment Action Levels, either:

(a) The entire area within the 60 foot square centered at the grid point will be treated in accordance with
Section V.C 2; or

(b) Further sanpling and treatment will be conducted as foll ows:

(1) The 60-foot square centered at the grid point shall be subdivided into nine squares neasuring 20 by 20
feet. The center 20-foot square, where the grid point is |ocated shall be treated in accordance with Section
V. C. 2.

(2) Sanples at 1-3 and 4-6 foot depth shall be collected at the center of each of the eight surrounding 20
foot squares. |f any of these sanples exceed the Soil Treatment Action Levels, the entire area within these
20 foot squares shall be treated in accordance with Section V.C. 2.

(3) Sanples at 1-3 and 4-6 foot depth shall be collected at the center of each 20 foot square that is al ong
side a 20-foot square determned to exceed the Soil Treatment Action Levels based on the previous sanpling.
If any of these sanples exceed the Soil Treatnent Action Levels, the entire area within these squares shall
be treated in accordance with Section V.C. 2.

(4) The process in (b)(3) above shall be repeated until each 20 foot square al ong side a square containing a
sanpl e that exceeds the Soil Treatment Action Levels, has been sanpled, even if this requires sanpling of
20-foot squares that are part of 60-foot squares whose center grid point sanple results are less than the
Soi|l Treatnment Action Levels.



APPENDI X |V
PROCEDURES FOR CONDUCTI NG RI SK BASED CALCULATI ONS FOR SO LS AND SEDI MENTS AT M DCO |
Ri sk Cal cul ati ons

Ri sk based cal cul ati ons shall be conducted for each sanple for both carcinogeni c and non-carci nogeni c ri sks.
The cal cul ation shall be the sumof the estimated risks produced by each constituent detected in the sanple
for the ingestion, dermal contact, and inhalation routes of exposure using a residential devel opnent

scenari o.

The carcinogenic risk based cal cul ation for each exposure route shall be the summation of the lifetine
average exposure rate for each constituent tines that constituent's carcinogenic potency factor (slope
factor). This is sunmarized by the foll ow ng equation:

CR(s] = (Q)[i] (CG8R[i] + (D)[i] (BSRA[i] + (11)[i] (1SF)[i]

CR s] Currul ative lifetime carcinogenic risk for each sanple
= Summation of the carcinogenic risk for each constituent detected in the sanple

afi]

Lifetime exposure rate to constituent i via ingestion

DI[i] = Lifetinme exposure rate to constituent i via dernmal contact

11[i] Lifetime exposure rate to constituent i via inhalation
CSF[i] = Oal slope factor or carcinogenic potency factor (CPF) of constituent i

DSF[i] = Dermal slope factor or carcinogenic potency factor of constituent i

I SF[i] I nhal ati on sl ope factor or carcinogenic potency factor of constituent i

The non-carci nogeni ¢ risk based cal cul ation for each exposure route shall be the summati on of the

non- car ci nogeni ¢ ri sk i ndexes for each constituent. The non-carcinogenic risk index is the ratio of the
averaged exposure rate divided by the reference dose. This is sumarized by the follow ng equation:

NI[s] = (OCCD[i])/(OGRD[i] + (DCO)[i]/(DRD[i] + (1CO)[i] (IRDI[i]

NI [s] = CQunul ative chroni c non-carcinogenic risk index for each sanple

OCDI[i] = Chronic daily intake of constituent i for the ingestion route of exposure

DCDI[i] = Chronic daily intake of constituent i for the dernmal contact route of exposure

ICDI[i] = Chronic daily intake of constituent i for the inhalation route of exposure

ORXfOi] = Chronic oral reference dose

DRfDOi] = Chronic dermal reference dose

IRFD[i] = Chronic inhalation reference dose

Constituents that are not detected shall not be included in the risk cal culations. The chemnical anal yses

shall at least attain the quantitation linits necessary to evaluate attai nment of soil CALs. However,
quantitation linmts lower than the detection [imts listed in Table 1-7 of the Feasibility Studies for Mdco

I and Mdco Il will not be required. Conpounds detected bel ow background concentrati ons shown in Table 1
shall not be used in the risk calculations. No OSF, ISF, ORFDor IRFDis presently available for |ead.
Therefore, the soil treatment action level for lead is set at 1000 ng/kg in the soil, and the sedinent/soil

CAL is set at 500 ny/kg.

If NI, exceeds 5.0 for the STALs or 1.0 for the soil/sedinent CALs, the organ specific N, shall be



calculated in a nanner consistent with EPA guidance. Then the highest organ specific NI, shall be used to
eval uate whether the criteria for soil treatnent is or is not exceeded

The procedures for the cal cul ations for each exposure route are summari zed bel ow
FOR THE | NGESTI ON ROUTE OF EXPCSURE
CARCI NOGENI C RI SK CALCULATI ON
CRsi] = (A)[ii](C8R)[i]
A[i] =(2.34 ng/kg/d) (di])
CR[si] = Curul ative lifetine carcinogenic risk for each sanple for the ingestion route of exposure
QJi] = Lifetine exposure rate to constituent i for the ingestion route of exposure
CSF[i] = Oal slope factor or carcinogenic potency factor (CPF) of conmpound i. These are listed in Table 2
The CPFs in Table 2 are fromthe U S. EPA "Health Effects Assessment Summary Tabl es", April 1989, CERR
9200. 6-303(89-2), except for the carcinogenic polyaronatic hydrocarbons, which are fromthe U S. EPA Health
Ef fects Assessment G oup.
2.34 ng/kg/d = lifetinme averaged soil intake based on the follow ng assunptions:
- The soil intake averaged over 70 years (25550 days) corresponding to children age 2-6, with a body
wei ght of 17 kg, and an ingestion rate of 0.2 grans of soil per day for 5 years, equal to 8.4 x 10[-4]

o/ kg/ d.

- The soil intake averaged over 25550 days corresponding to children age 7-12, with a body wei ght of 29
kg, and an ingestion rate of 0.1 grans of soil per day for 6 years, equal to 3.0 x 10[-4] g/kg/d.

- The soil intake averaged over 25550 days corresponding to adults, with a body weight of 70 kg, and an
ingestion rate of 0.1 grans of soil per day for 58 years, equal to 12 x 10[-4] g¢/kg/d.

(8.4 + 3.0 + 12) x 10[-4] o/kg/d x 10[3] ng/g = 2.34 ny/ kg/d
di] = Concentration of constituent i in the sanple in mlligrans contaninant per mlligram soil

NON- CARCI NOGENI C RI SK | NDEX CALCULATI ON

NI[si] = (Of[i] (11.8 my/kg/d)/ORFDi])
NI [si] = Curul ative chronic non-carcinogenic risk index for the ingestion route of exposure
di] = Concentration of constituent i in the sanple in mlligrans contani nant per milligram soi

11.8 ng/kg/d = Soil intake for children ages 2-6, based on a body wei ght of 17 kg and an ingestion rate of
0.2 granms of soil per day for five years

ORXfDOi] = Chronic oral reference dose. The oral reference doses for this Decree are listed in Table 2. The
RfDs listed in Table 2 are fromthe U S. EPA "Health Effects Assessnent Summary Tabl es”, April 1989, CERR
9200. 6- 303(89-2)

FOR THE DI RECT CONTACT ROUTE OF EXPOSURE

CARCI NOGENI C RI SK CALCULATI ON

CRsd] = (D) [i](DSF)[i]

D[i] =(O[i](DF)[i](14.53 ny/kg/d)

CR[sd] = Currul ative lifetine carcinogenic risk for each sanple for the dermal contact route of exposure



DI[i] = Lifetinme exposure rate to conpound i for the dernal contact route of exposure
di] = Concentration of constituent i in the sanple in mlligrans contani nant per milligram soi

DSF[i] = Dermal slope factor or carcinogenic potency factor (CPF) of constituent i. These are listed in
Table 2. The dermal CPFs in Table 2 were adjusted fromthe oral CPFs by dividing the oral CPF by the

chem cal -specific oral absorption factor that represents the percentage of ingested chemcal that is actually
absorbed. The absorption factors are also listed in Table 2.

DF[i] = Desorption factor. This is a chem cal-specific value that takes into account the desorption of a
constituent fromthe soil matrix. The followi ng desorption factors shall be used: volatile organic
compounds = 0.25; semvolatile organic compounds = 0.10; inorganics = 0.01

14.53 ng/ kg/d = Lifetime soil to skin adherence based on the followi ng assunptions:

- The soil adherence averaged over 70 years (25550 days) corresponding to children age 2-6, with a body
wei ght of 17 kg, an exposed body surface area of 3160 cnf2], a soil-to skin adherence factor of 0.9
nmg/ cnj 2] (Exposure Factors Handbook, Technical Report, U'S. EPA 1989, Contract No. 68-024254) of soi
per day, for 138 days per year, for 5 years, equal to 4.52 ng/kg/d. The exposed body surface area
includes arns, |egs and hands (50th percentile, children aged 3-4, from Exposure Factors Handbook
1989) .

- The soil adherence averaged over 70 years (25550 days) corresponding to children age 7-12, with a body
wei ght of 29 kg, an exposed body surface area of 4970 cnf2], a soil-to skin adherence factor of 0.9
ng/ cnj 2] of soil per day, for 138 days per year, for 6 years, equal to 5.00 ng/kg/d

The exposed body surface area includes arns, |egs and hands (50th percentile, children aged 9-10 from
Exposure Factors Handbook, 1989).

- The soil adherence averaged over 70 years (25550 days) corresponding to adults, with a body wei ght of
70 kg, an exposed body surface area of 3120 cn{2], a soil-to skin adherence factor of 0.9 ng/cnf2] of
soi| per day, for 55 days per year, for 58 years equal to 5.01 ng/kg/d. The exposed body surface area
i ncludes arns and hands (50th percentile adults from Exposure Factors Handbook, 1989).

NON- CARCI NOGENI C RI SK | NDEX CALCULATI ON

Ni[sd] = (OQ[i](DF)[i](63.25 ng/kg/d)/(DRFDi])
NI [sd] = CQumul ative chroni c non-carcinogenic index for the direct contact route of exposure
di] = Concentration of constituent i in the sanple in mlligrans contam nant per mlligram soi

DF[i] = Desorption factor. Use definition previously provided for the carcinogenic risk cal cul ation

63. 25 ng/ kg/d = The soil adherence corresponding to children age 26, with a body weight of 17 kg, an exposed
body surface area of 3160 cni2], a soil-to skin adherence factor of 0.9 ng/cni2] of soil per day, for 138
days per year, for 5 years.

DRfFDi] = Chronic dermal reference dose. The chronic dernmal reference doses for this Decree are listed in
Table 2. The chronic dermal reference doses listed in TAble 2 were adjusted fromthe oral reference doses by
mul tiplying the oral reference doses by the chenical -specific oral absorption factor that represents the
percentage of ingested chemcal that is actually absorbed. The oral absorption factors are also listed in
Tabl e 2

FOR THE | NHALATI ON ROQUTE OF EXPOSURE:

CARCI NOGENI C RI SK CALCULATI ON

CRsi] = (1)[i]1(1SF)[i]

] = (QLiJ (D[] (VP [i](MA[i](0.033)



CR[si] = Cumul ative carcinogenic risk for each sanple for the inhalation route of exposure
I1[i] = Lifetime exposure rate to constituent i for the inhalation route of exposure

ISF[i] = Inhalation slope factor or carcinogenic potency factor (CPF) for constituent i. The inhalation CPFs
are listed in Table 2 and are from U S. EPA 1989, Health Effects Summary Tabl es, OERR 9200. 6- 303- (89-2).

di] = Concentration of constituent i in the sanple in mlligrans contam nant per mlligramsoil
Di] = Diffusion coefficient of constituent i in the air, in cnf2]/sec

VP[i] = Vapor pressure of constituent i, in mmHg

MAi] = Ml ecul ar weight of constituent i, in g/nole

0.033 = (INR) (ET) (EF) (ED) (A) (P[4/3]) (1000 nmy/g)/(BW (AT) (h) (u) (W (L) (R (T)

INR = Inhalation rate in nf3]/hour: 0.76 from1-6 years; 0.89 from7-12 years; 0.83 for adults
ET = Exposure time in hours/day: 21.1 from1-6 years; 18.3 from 712 years; 21.1 for adults

EF

Exposure frequency in days/year: 350 for all age groups

ED = Exposure duration in years: 6 years from1l-6 years; 6 years from7-12 years; and 58 years for adults

>
I

1 E+6 cnf2] (a box 1 neter wide and 100 neters |ong)

o
1

Total soil porosity: 0.35
BW = Body weight in kg.: 17 kg from 1-6 year; 29 kg. from6-12 years; and 70 kg adult

AT = Averaging time: 25550 days (365 days/year X 70 years)

h = Mxing height: 1.83 neters
w=Mxing width: 1 neter

u = Wnd speed: 2.4 meters/sec.

L = Effective depth of soil cover: 30 cm
R = Gas constant: 62,361 nm Hg/ gnol e/ K

T = Tenperature: 290 K

NON- CARCI NOGENI C RI SK | NDEX CALCULATION NI[si] = (OQ[i]l(D[i1(VP)[i]1(MN[i](0.0938)/(IRFDIi])
NI [si] = Qumul ative chroni c non-carcinogenic index for the inhalation route of exposure

di] = Concentration of constituent i in the sanple in mlligrans contam nant per mlligramsoil
Di], VWP[i], and MNi] are as defined above

0.0938 = (INR) (ET) (EF) (ED) (A) (P[4/3]) (1000 my/g)/(BW (AT) (h) (u) (W (L) (R (T)

INR = Inhalation rate in nf3]/hour: 0.76 for 1-6 year olds

ET = Exposure tinme in hours/day: 21.1 for 1-6 year olds

ED

Exposure duration in years: 6 years

BW= Body weight in kg.: 17 kg for 1-6 year olds



AT = Averaging time: 2190 days (365 days/year X 6 years)
A P, EF, P, h, w u L, R and T are as defined above

IRFDOi] = Inhalation reference dose for constituent i. The inhalation CPFs are listed in Table 2 and are
from U S EPA 1989, Health Effects Summary Tabl es, CERR 9200. 6- 303- (89-2).



APPENDI X V

PROCEDURE FOR CONDUCTI NG RI SK CALCULATI ONS FOR Al R EM SSI ONS

The carcinogenic risk calculations shall be the sunmation of a lifetine averaged exposure rate for each
constituent tines that constituent's inhalation carcinogenic potency factor. This is summarized in the
foll owi ng equation:

CR=(I1)[i] (I1SkTil]

CR = CQunul ative lifetime carcinogenic risk.

= Summation of the carcinogenic risk of each constituent in the air em ssion.

I1[i] = Lifetinme averaged exposure rate to conpound i. Mre information fromthe design will be needed to
determine II[i] for each process or conbination of processes. However, the values for INR ET, EF, ED, BW
and AT from Appendi x |V shall be used for exposures to residents. In addition IR for workers shall be 1.3

cubic neters per hour.

ISF[i] = Inhal ation carcinogenic potency factor (or slope factor) for conmpound i. The ISFs are listed in
Tabl e 2 of Appendix |V.

The chroni c non-carcinogenic risk index is calculated as foll ows:

NI

(r)fi]/ReOi]

NI

Cumul ati ve chroni c non-carcinogenic index
= Sunmation of chronic non-carcinogenic risk for all constituents affecting the sanme target organ

I1[i] = Chronic exposure rate of constituent i. Mre process specific information is needed to cal cul ate
this nunber.

RfDi] = Inhalation reference dose of constituent i. The RFIDJi] are listed in Table 2 of Appendix |V.



